Grand Index of the ‘Our Mathematical World’ series 


Here is collected all the individual issue indices and resorted into alphabetical order. 

Most of the entries to the same subject are referred to with the same reference name so that they are usually close together in the grand index. 
But the editing and the original differences between issues may put similar subjects under different names, so look more widely! 

Once the subject matter is identified take note of the v#. Each v# refers to the original issue order. 

By referring to the ‘Index order of the titles by issue number’ the issues that contain the material referred to may be selected. 


Index order of the titles by issue number 


01, The Golden Ratio: The Mathematical Language of Beauty by Fernando Corbalan 

02, Mathematicians, Spies and Hackers by Joan Gomez 

03, Prime Numbers: A Long Road to Infinity by Enrique Gracian 

04, When Straight Lines Become Curves by Joan Gomez Urgellés 

05, The sect of numbers, Pythagoras' Theorem by Claudi Alsina 

06, Secrets of Pi: Why is it impossible to Square the Circle? by Joaquin Navarro 

07, Fermat's Enigma: Three Centuries of Mathematical Challenge by Albert Violant i Holz 
08, Prisoners with dilemmas and dominant strategies - game theory by Jordi Deulofeu 

09, A New Way of Seeing the World: Fractal Geometry by Maria Isabel Binimelis Bassa 

10, Underground Maps and Neural Networks: The Theory of Graphs by Claudia Alsina 

11, The Fourth Dimension by Raul Ibanez by Everything is mathematical series 

12, Harmony is Numerical: Music and Mathematics by Javier Arbones 

13, Absolute certainty and other fictions : the secrets of statistics by Pere Grima 

14, The Truth is at the Limit: Infinitesimal Calculus by Antonio J. Duran Guardeno 

15, From the abacus to the digital revolution by Vincenc Torra 

16, Playing with the Senses: Art Through Mathematical Eyes by Francisco Martin Casalderrey 
17, On the Other Side of the Mirror: Symmetry in Mathematics by Joaquin Navarro 

18, An Endless Discovery: Mathematical Infinity by Enrique Gracian 

19, Mortgages and Equations: Mathematics of the Economy by Lluis Artal 

20, Creativity in Mathematics: How A Marvellous Mind Works by Miquel Alberti 

21, Notable Numbers: ©, 666 and Other Numerical Beasts by Lamberto Garcia del Cid 

22, The Dream of Reason: Mathematical Logic and its Paradoxes by Javier Fresan 

23, The Thousand Faces of Geometric Beauty: The Polyhedra by Claudia Alsina 

24, The Conquest of Chance: Probability Theory by Fernando Corbalan 

25, Fleeting Ideas, Eternal Theorems: Great Problems in Mathematics by Joaquin Navarro 

26, The Dream of the Perfect Map: Cartography and Mathematics by Raul Ibanez 

27, The poetry of numbers by Antonio J Duran 

28, The Mathematics of Life: Numbers in Biology and Ecology by Rafael Lahoz-Beltra 

29, Curious Curves: Ellipses, Hyperbolae and other Geometric Wonders by Josep Sales 

30, Cosmic Calculations: Astronomy and Mathematics by Rosa Maria Ros 

31, The Secret Life of Numbers: Mathematical Curiosities by Jaoquin Navarro 

32, The Butterfly and the Tornado: Chaos Theory and Climate Change by Carlos Madrid 

33, Minds, Machines and Mathematics: Artificial Intelligence and its Challenges by Ignasi Belda 
34, The Art of Counting: Enumeration and Combinatorics by Juanjo Rue 

35, Until Algebra Do Us Part: Group Theory and its Applications by Javier Fresan 

36, Distorting and Transforming Shapes: Mathematical Topology by Vincente Munoz 

37, Women in Mathematics: From Hypatia to Emmy Noether by Jaoquin Navarro 

38, Getting the Measure of the World: Calendars, Lengths and Mathematics by Iolanda Guevara 
39, Mathematical Network: International Groups and Congresses by Guillermo Curbera 

40, Planet Mathematics: A Numerical Journey Around the World by Miquel Alberti 

41, The Sphere That Wanted to be Infinite: The Paradoxes of Measurement by Gustavo Pineiro 
42, A Mathematical Journey from the Particle to Everything: The Mathematics of Gases by Eduardo Arroyo 
43, Unsolvable Problems - Do They Exist? Mathematics, Complexity and Computing by Luis Fernando Arean 
44, Endless Mosaics: Tessellations and Drawings on the Plane by Miquel Alberti 

45, When Mathematics Goes to the Polls: Decision Processes by Vincenc Torra 

46, e for Extraordinary: The History and Applications of the Constant e by Gustavo Pineiro 
47, Easy or Difficult: Learning and Teaching Mathematics by Miquel Alberti 

48, Mathematical Bits: Data Theory and Communications by Ignasi Belda 

49, Mathematics on the Front Page, statistics and the media by Pere Grima 

50, From chess to graphs, the mathematical seriousness of games by Raul Ibafiez Torres 

51, The power of data, from big data to deep learning by Eloi Puertas et al. 

52, ALL Tied Up: Introduction to Knot Theory by Alberto Gavira Romero 


Living in a Small World: The Mathematics of Social Networks by Clara Grima 

The Story of an Imaginary Number: The Square Root of -1 by Gustavo Ernesto Pineiro 

Catastrophe Theory: Between Equilibrium and Change by Alberto Marquez 

The Secret of Good Organisation: Logistics and Mathematics by Carmen Gale Pola 

Any More Bids? The Mathematics of Auctions by Enrique F. Borja 

Bayes' Theorem: Targeting the Truth by Pedro Castro Ortega 

Observations, Measures and Models: The Mathematics Behind Scientific Experiments by Clara Grima and Enrique F. Borja 
Geometry at Close Quarters: The Mathematics of Everyday Life by Fernando Corbalan 
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3G, Germany, v57, 38, 54, 55, 63, 65, 66 
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Aaronson, Scott, v43, 95, 114, 136 
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abacus, vi5, 31-33, 39, 43-45, 53, 64-71 

abacus, v40, 62-66 

abacus school, vi6, 14, 43-51, 88 

Abbott, Robert, v08, 36, 37 

Abbott Abbott, Edwin, vii, 9, 11-24, 62, 64, 65, 72, 82, 87, 97, 98, 110 
ABC (newspaper), v49, 11, 54, 64, 101 

ABC.es (newspaper website), v49, 13, 60, 75, 79, 81, 92, 112, 113 
Abel, Niels, v31, 100, 109, 110 

Abel, Niels, v54, 36 

Abel, Niels Henrik, v14, 132, 133 

Abel, Niels Henrik, v1i7, 29, 94-95, 127 

Abel, Niels Henrik, v25, 72 

Abel, Niels Henrik, v35, 54 

Abelian, v37, 104 

abortion law, v49, 64, 102 

abscissa, v29, 14-15, 48, 62, 71 

abscissa, v37, 38, 39 

abscissa, v54, 77, 132 

absolute value, v04, 16 

Abu’ 1l-wafa, v41, 38 

Académie (Royale) des Sciences Paris, vi4, 70, 76, 80, 88, 120, 130 
Académie des Sciences, v38, 101, 102, 107-112, 116, 125 
Académie Parisiensis, v07, 55 

Academie Royales des Sciences de Paris, v39, 16 
Accademia dei Lincei, v39, 36, 40, 73 

accent, vi2, 37, 44, 50, 56, 59 

accidental, v35, 110, 118-121 

Account, vi4, 116-118 

accounting, v19, 7, 21, 22, 139, 142 

accounting, v20, 87 

Ackermann, Wilhelm, v22, 110 

ACM (Association for Computing Machinery), vi5, 113, 134 
acoustics, v55, 64 

Acta Eruditorum, vi4, 66, 90, 91, 106, 108, 120 
Acta Eruditorum, v39, 17 

action, v37, 100 

activation function, linear, v51, 75 

activation function, sigmoid, v51, 74 

activation function, v51, 65-67, 69, 72, 73, 81, 84 
active bidder, v57, 64 

ADA, v31, 66 

ADA (computer Language), v37, 76 

Ada (language), vi5, 98, 132, 143 


Ada Augusta Byron, Countess of Lovelace, vi5, 97-99 
Adams, John Couch, v31, 55, 56, 139 

Adams, John Couch, v37, 65 

addition, harmonic, v34, 76, 77 

addition, infinite, v34, 76, 77 

addition, of the angles of a triangle, v20, 28 
addition, of the first hundred natural numbers, v20, 57 
addition, v20, 7 

Adelman, Len, v0@2, 104 

adequalling, v07, 63, 64 

adjacency matrix, v53, 18, 19, 21, 22, 63 
adjustment, v59, 40—44 

Adorno, Theodor, v1i4, 135 

Adorno, Theodor Ludwig Wiesengrund, v27, 121 
aesthetic measure, vi2, 102 

aether, v59, 65, 66-68 

affine transformations, v09, 42, 103, 127 

Africa, v40, 48-51, 53, 63, 111, 139, 141 
ageregation, function, v45, 27, 28, 33, 49, 50, 62, 64, 67 
ageregation, of preferences, v45, 24, 45-50, 62 
ageregation, of utilities, v45, 26, 38, 62-67 
ageregation, v33, 116, 137 

aggressiveness, v55, 96, 97 

Agnesi, Maria Gaetana, v37, 31-41 

Agnesi, Maria Teresa (married Pinottini), v37, 32 
Agrippa, Marco V., v16, 133 

Ahlfors, Lars Valerian, v39, 57, 59-60, 68, 83, 108-109 
Ahmes, papyrus, v1i5, 26 

Aiken, Howard, v39, 73-74 

Aiken, Howard Hathaway, v37, 114, 116 

Airy, George Biddell, v31, 139 

Aitken, Alexander Craig "Alec", v25, 9 

Al-Kashi, Ghiyath, vi5, 73, 74 

al-Kashi, Ghiyath, v60, 33 

al-Kashi, Jamshid, v06, 28 

Al-Khwarizmi, Muhammad ibn Masa (aka Algorithmi), v27, 120 
Al-Khwarizmi, v1i5, 64-66, 69 

al-Khwarizmi, v54, 112 

al-Kindi, v02, 7, 38-39, 40 

al-Kwarizmi, Abu Abdallah Muhammad ibn Musa, v06, 27 
Alain, Emile-Auguste Chartier, v27, 23 

Albert, Réka, v53, 60, 89, 92 

Alberti, Leon Battista, v02, 42-43 

Alberti, Leon Battista, vi6, 16, 19-26, 67-70, 142-143 
Alberti, Leon Battista, vi8, 53 

Alberti, Leone Battista, v05, 115, 117 

Alberti, Miquel, v20, 89, 117 

Alberti, Rafael, v21, 8 

Alberti’s disc, v02, 45,60 

Alcazar de Madrid, Real, vi6, 105, 114 

alchemy, v09, 10, 16 

aleph, v06, 48 

aleph, vi8, 104, 111, 113 

Aleph, v25, 105 

Alexander, Christopher, v10, 95, 96, 97, 139 
Alexander the Great, vi5, 51 

Alexandria, v03, 20, 27-29 

Alexandria (city), v27, 28, 48 

Alexandrov, Alexander, v31, 145 

Alexandrov, Pavel Sergeyevich Alexandrov, v37, 103 
Alfonso X the Wise, v08, 22, 23, 66 

Alfonso X the Wise, v60, 143 

algebra, v05, 20 

algebra, vii, 25, 30, 33, 37-39, 41, 49, 83 


algebra, vi8, 51, 70, 120, 134 

algebra, v20, 68-70, 110, 129-132 

algebra, v35, 12, 18, 37 

algebra, v37, 60, 102-104, 106, 109, 111 

algebra, v39, 70, 72, 100, 107, 115, 130, 134, 144 
algebra, v54, 7, 27-30, 34, 41-44, 46, 47, 50-52, 54-56, 58, 62, 64, 65, 75-103, 111, 112, 117, 145 
algebraic, v18, 107-110, 121 

algebraic geometry, v25, 113, 129, 131, 148 

algebraic geometry, v35, 13, 35 

Algerian War, v35, 26 

Algol (computer language), vi5, 107, 130, 131, 141, 143 
algorithm, Arthur-Merlin, v43, 113, 114 

algorithm, bubble sort, v43, 62, 63,65 

algorithm, clustering, v43, 67-70, 73 

algorithm, definition of, v43, 19 

algorithm, for classified edges, v10, 57 

algorithm, for processing, v10, 61 

algorithm, for the closest neighbour, v10, 57 

algorithm, greedy, v56, 98 

algorithm, Kruskal’s, v10, 57 

algorithm, Kruskal’s, v43, 68, 70, 71, 78 

algorithm, merge sort, v43, 64, 65, 69 

algorithm, minimum spanning tree, v43, 69, 70, 73 
algorithm, of decreasing times, v10, 61 

algorithm, Prim’s, v43, 71 

algorithm, quick sort, v43, 65 

algorithm, RSA, v43, 117-120, 129, 130 

algorithm, sorting, v43, 62, 63, 65 

algorithm, v03, 32, 119, 124-125, 128, 133 

algorithm, v04, 120, 122 

algorithm, v06, 24, 27, 28, 92, 94, 127 

algorithm, v09, 47, 101, 111, 117, 119, 126 

algorithm, vi2, 117, 140, 142 

algorithm, vi7, 89, 94, 106, 107, 127 

algorithm, v25, 86, 87, 110, 114, 128, 129, 148 
algorithm, v37, 59, 71, 73, 74, 126, 127, 131 

algorithm, v50, 11, 16, 20, 21, 43, 48, 49, 66, 79, 102, 124-126, 139, 141, 142 
algorithm, v56, 33, 34 

Algorithmica (world), v43, 89-91, 101, 108 

algorithms, DES, v02, 99, 113, 118 

algorithms, encrypting, v02, 11-14, 18, 19, 22, 35, 43, 87, 99, 107 
algorithms, evolutionary, v33, 10, 39, 43, 46-49, 92, 143 
algorithms, genetic, v33, 42, 45-47, 144 

algorithms, Luhn’s, v02, 89-90 

algorithms, RSA, v@2, 104-107, 109, 113, 118, 121, 133, 134, 136, 137 
algorithms, substitution, v02, 24-25, 48, 49, 57-59, 62, 99 
algorithms, the Diffie-Hellman, v02, 100-103 

algorithms, TLS, v02, 112 

algorithms, transposition, v02, 22-25, 57-59 

Alhambra, the, v01, 79, 80 

Alhambra, The, vi7, 117 

Alhambra, v60, 138-140 

Alhambra in Granada, v40, 106-107 

Alkmaar (Dutch town), v38, 94 

allocation, v57, 10, 23, 24, 27, 28, 33, 34, 40, 54, 56, 57, 60, 63, 81, 85, 99, 107, 120 
Almagest, v1i5, 33, 34, 37, 41 

Almagest by Claudius Ptolemy, v37, 10, 14, 15 

ALOHA, v48, 63, 64, 66 

alphabet, ciphered, v02, 26, 27, 36-37, 42-45, 49-51, 127 
alphabet, plaintext, v02, 31, 36, 43, 44, 45 

Amalfi, vi6, 43 

amalgams, v12, 54 

Ambassadors, The, vi6, 124 

Amenabar, Alejandro, v37, 14 


Ampere, Andre-Marie, v31, 98, 99 

amplitude, v29, 36, 88, 90, 101-102, 109 

ana, vii, 60, 62, 64-66, 80, 110, 112 

analemma, v30, 98-99, 117, 118 

analogy, v20, 16, 23, 25, 35-37, 147 

analysis, fundamental, v19, 121-125 

analysis, harmonic, v18, 91 

analysis, infinitesimal, v18, 73-76, 130 

analysis, technical, v19, 121, 125-129 

analysis, v37, 36, 37, 83, 87, 90, 98, 100, 101 
analysis, v39, 72, 90, 100, 107, 108, 121, 125, 133 
analytic geometry, v14, 23, 34, 39, 42, 68, 122 
Analytical Engine, v22, 98 

analytical geometry, v54, 41-44, 49, 50, 58 
anamorphic perspective, v60, 130, 131, 134 
anamorphosis, v1i6, 114-124 

Anaximander, v26, 14 

Anaximander, v38, 34, 83 

and rule, vi3, 51, 52, 132 

Angelico, Fra, v1i6, 39-41 

angle, acute, v04, 49, 50, 51, 81 

angle, hour, v30, 16, 152 

angle, obtuse, v04, 49, 50 

angle, of Euler, v30, 56, 58 

angle, of parallels, v04, 80-81 

angle, right, v04, 29, 30-33, 49, 50, 81, 105, 106, 140 
angle, v04, 18-19, 48-51, 81, 92, 96, 100, 101, 114, 140 
angle, v25, 17-21, 66 

angle, v26, 26-42, 62-75, 87-125, 107-124, 129-134 
angle, v36, 19, 44, 84, 86, 100, 109, 111 

angle, v47, 27, 74, 93, 94, 100, 101, 106, 126, 130, 138, 156 
angles, exterior, v44, 40 

angles, flat, v44, 50 

angles, interior, v44, 39-41, 51 

angles, right 45, 106, 117, 123, 132, 133 

angular defect, v23, 80 

anisotropy, v36, 148, 166-168 

anni mirabiles, vi4, 53, 58, 66 

anomalies, v25, 46 

anonymisation, v51, 120-122 

anorexia nervosa, v55, 93-96 

ant colony, v50, 66, 80 

Anthemius of Tralles, v27, 29 

Antilogarithm, v46, 12-15, 19 

Antiphon of Athens (of Rhamnus) (the Sophist), v18, 41 
antipode, v36, 28, 30-36, 82, 83, 121 

antipodes, v60, 111, 112 

antiprism, v23, 39, 55-60, 66, 67, 73 
antisymmetry, v1i7, 131 

apagogic method, v1i8, 64 

apeira, definition, v18, 39 

apeiron, definition, v18, 15-17, 39 

Apéry, Roger, v21, 111 

aphelion, v30, 57, 58 

APICS, v56, 11 

Apocalypse, v21, 24-26, 33, 143-147, 150 
Apollinaire, Guillaume, vii, 137, 139, 141, 142, 157 
Apollodorus of Damascus, v16, 136 

Apollodorus of Damascus, v60, 141 

Apollonian packing, v27, 81, 82, 84 

Apollonius, v07, 49, 50, 58, 64, 85 

Apollonius of Perga, v09, 15 

Apollonius of Perga, v15, 41 

Apollonius of Perga, v18, 55, 57 


Apollonius of Perga, v27, 47, 48, 81,82 

Apollonius of Perga, v29, 57, 81, 122, 124, 128, 129 
Apollonius of Perga, v37, 15 

Apollonius problem, v27, 48 

Apostles (club/clique), v27, 101, 102 

Appel, Kenneth, v10, 45 

Appel, Kenneth, v53, 37 

Appel, Kenneth Ira, v25, 88, 90 

application, v18, 98, 124 

applications of Pythagoras’ theorem, v05, 103-123 
applied mathematics, applications of mathematics, v39, 11, 34, 37, 72, 81, 121 
approximate measurements, v60, 76-78 

approximation, probabilistic, v24, 121 

approximation, statistical, v24, 122 

approximation, v05, 47, 49, 105 

approximation, v40, 21, 23, 24, 35, 37, 40, 41 
approximations of V2, v05, 63-67 

approximations of area, of a cube, v41, 119, 120 
approximations of area, of a Line segment, v41, 60, 88, 119 
approximations of area, of a polygon, v41, 20, 34 
approximations of area, of the circle, v41, 22, 135 
approximations of area, unit of, v41, 17, 18, 21 
approximations of area (definition), v41, 14 

Aquinas, Thomas, v14, 33 

Arabic, v40, 11, 35, 105 

Arago, Francois, v31, 55, 124 

Arago, Frangois, v38, 122-125 

arc connectivity, v52, 11 

archaeological sites, v55, 89, 101 

Archilochus, v35, 16 

Archimedes, v04, 25 

Archimedes, v06, 17, 20-25, 27, 29-31, 62, 83-84, 105 
Archimedes, v07, 58, 59, 108 

Archimedes, vi4, 18, 20, 21, 23-42, 81, 121, 124 
Archimedes, vi5, 7, 34, 35 

Archimedes, vi6, 51, 55, 141 

Archimedes, v20, 22-25, 53-54, 144, 150 

Archimedes, v21, 36, 37, 62 

Archimedes, v24, 37, 116 

Archimedes, v25, 12, 18-20, 29-31, 108 

Archimedes, v26, 25, 26, 71-75 

Archimedes, v39, 9-11, 66, 123 

Archimedes, v46, 74, 101, 107 

Archimedes, v55, 66, 67 

Archimedes, v56, 14 

Archimedes, v60, 12, 32 

Archimedes of Syracuse, v18, 22, 62, 65 

Archimedes of Syracuse, v23, 33, 35, 39, 59-62 
Archimedes of Syracuse, v27, 11-34, 94,55, 103, 132, 135 
Archimedes of Syracuse, v29, 67, 124, 126, 134 
Archimedes of Syracuse, v31, 88-90, 131 

Archimedes of Syracuse, v38, 50, 138, 145, 148-151 
Archimedes of Syracuse, v41, 11, 12, 13, 14, 22, 28, 135 
Archimedes’ spiral, v09, 62 

Archimedian, principle for comparison of magnitudes, v18, 84 
architecture, v20, 106 

architecture, v40, 8, 10, 15, 16, 69-80, 97, 149 
Architecture of Mathematics, The, v35, 23 

Archytas, v1i5, 21 

arcs, circular, v44, 14, 29, 30-32, 61, 72, 107, 109-116, 124, 143 
arcs, concave, v44, 31-33 

arcs, convex, v44, 31-33 

arcs, pointed, v44, 16 

arcs, semicircular, v44, 30 


arcs, 
area, 
area, 
area, 
area, 
area, 
area, 
area, 
area, 
area, 
area, 


straight, v44, 28, 30 

Limited by a curve, v20, 54-59 

of a circle, v20, 22, 51-53 

of a rectangle, v20, 50-52, 54 

of a square, v20, 140 

of a triangle, v20, 51-54 

of parabolic and spherical segments, v20, 22 

v04, 33, 60, 83-85, 99-104 

v25, 11,12, 29-31, 33, 38, 46 

v26, 64-69, 74-76, 82-85, 129-133 

v36, 62, 63, 84-86, 95-98, 103-107 

area, v38, 13, 22, 29, 137, 139-152 

area, v47, 27, 28, 30, 52, 70-72, 78-81, 86, 98, 100-102, 107, 126, 151, 155, 162-168 
Arenarius, The Sand Reckoner, vi8, 22 

Arezzo, v1i6, 38, 88 
Argand, Jean Robert, 
Argand, Jean-Robert, 
Aries point, v30, 16, 
Aristarchus of Samos, 
Aristarchus of Samos, 
Aristarchus of Samos, 
Aristarchus of Samos, 
Aristotle, v05, 29, 33 
Aristotle, v09, 
Aristotle, vii, 
Aristotle, v14, 
Aristotle, v1i5, 
Aristotle, v1i8, 
Aristotle, v22, 
Aristotle, v26, 
Aristotle, v27, 
Aristotle, v35, 
arithmetic, v09, 
arithmetic, vis, 
arithmetic, v19, 


v03, 90 
v54, 75, 76, 
58, 113-115 


85, 95 


55 


14, 76 

14,15, 16, 25, 88 

9, 37, 135, 136 

16 

24, 110 

23, 68, 93, 96, 104, 120 

15-20, 25-30, 38 

arithmetic, v22, 23-26, 45, 56-66, 71-90, 134 
arithmetic, v35, 88, 89 

arithmetic (branch of mathematics), v54, 7, 49, 65, 90, 94, 97, 105, 106, 109, 112, 114, 116-117, 122, 125, 141, 144 
Arithmetic (Diophantus’ work), v54, 97, 112, 114 


arithmetic 
Arithmetic 
arithmetic 
arithmetic 
arithmetic 


Arithmetica by Diophantusof Alexandria, v27, 
arithmetisation, 


coding, v48, 86, 90, 91 

Disquisitions (work by Gauss), v54, 97, 114, 120, 123 
mean, v13, 15-16, 39 

mean, v40, 30, 31, 60 

progression, v34, 76, 121-127 

65-69, 103 

v43, 106, 107, 112-115, 131 


arithmology - see numerology, v03 


arms of a curve, 
Arnold, Vladimir, 


29,17, 44, 122) 124, 1302192, 137 
v55, 46, 47, 108, 114-116, 118, 125, 139 


Arnold, Vladimir Igorevich, v25, 112 


Aroca, 


Jose Manuel, v55, 116 


Arora, Sanjeev, v43, 102, 105 
ARPANET, v51, 17 


Arrhenius, 


Svante, v32, 107,118 


Arrow, Kenneth, v08, 109 
Arrow, Kenneth, v31, 83 
Arrow, Kenneth, v56, 47 
Ars combinatoria, vi4, 76 
Ars Nova, vi2, 39, 40, 43 


art, 


articulated rhombus, 


Artificial 


v40, 15, 76, 99, 107, 115, 149 


v60, 46-48 
Intelligence, v04, 123, 124 


artificial intelligence, v22, 15, 128-135 


artificial 


intelligence, v28, 33, 95 


artificial intelligence, v45, 9, 13, 32, 43, 44, 89, 113, 145 
artificial neuron, v33, 65-66 

artificial neuron, v51, 65, 71, 77 

Artin, Emil, v25, 110, 114 

Artin, Emil, v35, 19, 54 

Artin, Emil, v37, 103 

Aryabhata, v06, 26 

Arzachel, v26, 117,118 

Ascher, Marcia, v40, 11, 67 

aspirin, and heart attacks, v13, 123-125 

aspirin, and the duration of flower growth, v13, 132-133 
aspirin, v13, 117 

assigned value, v57, 32, 35, 38-40, 63, 120, 122 
associativity, v35, 58, 72, 96, 103-105 

associativity, v53, 74, 75 

asteroid (see also asteroid belt), v30, 29, 30, 53, 55, 56 
Astria, vii, 24 

astroid, v29, 7,93 

astrolabe, v37, 10, 12, 15 

astrometry, v38, 132-136 

Astronomia nova, v35, 109 

astronomy, v18, 55, 130 

astronomy, v37, 19, 30, 56, 57 

astronomy, v39, 49, 57, 134 

asymptote, v29, 49,56, 133 

asymptotes, v09, 30 

Atiyah, Michael, v31, 110 

atlas, v26, 81, 100-102, 104, 150, 155 

atlas, v36, 33-35, 78, 119, 120, 163 

Atomium in Brussels, vi0, 89 

atonal, vi2, 121, 122, 156 

attractor, Hénon, v28, 74 

attractor, Hénon, v32, 62, 83 

attractor, Limit cycle, v28, 72 

attractor, Lorenz, v28, 74, 142, 143 

attractor, Lorenz, v32, 58-59, 62, 73, 82, 95 

attractor, Lorenz, v42, 45 

attractor, point, v28, 71 

attractor, ROdssler, v32, 83-84 

attractor, strange, v28, 73, 74 

attractor, strange, v32, 48, 60, 62, 82-85, 90, 93, 112, 121 
attractor, strange, v42, 120-122, 124, 126, 129 
attractor, Ueda, v32, 82 

attractor, v42, 117, 118, 119, 124, 127, 134 

auction, Anglo-Dutch, v57, 62-64 

auction, Dutch, v57, 28, 31-34, 40, 41 

auction, English, v57, 28, 31, 33, 40, 41, 47, 50, 73, 74 
auctions, ascending, v57, 31, 47, 48, 50-52, 62, 64, 65, 67-69, 74, 108 
auctions, descending, v57, 31 

auctions, first-price, v57, 33, 36-39, 41, 48, 55, 62 
auctions, modified ascending, v57, 74,75 

auctions, online, v57, 9, 28, 71-75, 77-81, 84, 85, 88-91 
auctions, product-mix, v57, 96 

auctions, sealed-bid, v57, 31, 33, 35-41, 44, 45, 55, 56, 62 
auctions, second-price, v57, 33, 36, 39-41, 44, 45, 56, 74 
auctions, timed auctions, v57, 76 

Audin, case, v35, 28 

audio, v48, 94-97, 102 

Augustine, Saint, v21, 19, 21, 23, 28, 35, 77, 139 
Aurillac, Gerbert d’, vi5, 64, 65 

authentication, v48, 73, 127, 133, 134 

autism, v59, 10, 130, 131 

auto extend, v57, 73 

autocatalytic set, v42, 132, 133 


autoencoders, v51, 92, 94 

automatic price adjustments, v56, 122, 123 
automaton, cellular, v33, 125-128, 134, 135, 143 
automaton, v33, 126, 143, 144 

average, v40, 42, 60 

average, v53, 41, 55, 57, 59, 66, 67-76, 80, 84, 86-91, 93, 119, 122, 134 
Axelrod, Robert, v08, 127, 132 

axiom, of choice, v22, 66, 76 

axiom, of the excluded third, v22, 44, 45, 66 
axiom, of Zermelo-Fraenkel, v25, 97,107 

axiom, v04, 29, 30, 67, 84, 96 

axiom, v09, 24, 25 

axiom, v25, 106-108 

axiomatic system, v22, 20-23, 29-30, 73, 85 
axioms of origami, v23, 136 

axis, horizontal, v49, 33, 43, 113 

axis, v40, 21, 67, 69, 78, 79, 86, 145 

axis, vertical, v49, 33, 34, 37 

axlomatic, method, v35, 19 

axonometric, v09, 31 

azimuth, v26, 96,97, 100 

azimuth, v30, 14, 15, 16, 24, 25, 151, 164-167 
Babbage, Charles, v02, 46, 49-51 

Babbage, Charles, vi5, 85, 94-100, 105, 114, 128 
Babbage, Charles, v22, 98-100 

Babbage, Charles, v31, 66, 70, 71 

Babbage, Charles, v37, 70-77 

Babbage, Charles, v56, 14, 15 

Babini, José, v40, 33 

Baby Monster, v17, 126 

Bach, Johann Sebastian, vi2, 47, 74, 86-88, 92,97 
Bach, Johann Sebastian, v35, 109 

Bachet de Méziriac, Claude-Gaspar, v08, 16, 27, 28 
back doors, v02, 103 

back-propagation, v33, 69, 73 

back-tracking, v33, 88 

backpropagation algorithm, v51, 60, 70, 75, 76 
backtracking, v50, 79 

Backus, John, vi5, 130, 136, 141 

Bacon, Francis, v07, 65, 66 

Bacon, Francis, vi8, 127, 128 

Bacon, Kevin (actor), v53, 46 

Bacon number, v53, 46, 48 

bacterial populations, growth, v46, 7, 48-50, 101, 115, 116, 123 
Badiella, Lloreng, v49, 102 

bag of words, v51, 38, 86 

Baghdad (Iran), v40, 16, 143 

bags of water, v13, 137-138 

Bakuba, v31, 40 

Balaclava (district of Sevastopol), v37, 79 
baldness, v49, 77, 78 

Baldwin, Elizabeth, v57, 117 

Baldwin, Frank, vi5, 92 

Bali (Indonesia), v20, 108-110 

Bali (Indonesia), v40, 8, 80, 82, 97, 117, 149 
bamboo, sticks of, v40, 63 

ban, v58, 119 

Banach, Stefan, v31, 52, 144 

Banach, Stefan, v39, 57, 105-106, 115 

Banach, Stefan, v41, 9, 19, 135 

Banach—Tarski, theorem of, v41, 25, 55-84, 135 
bandwidth, v48, 30, 69, 70, 83, 102 

Bank of England, v57, 93-99, 103-108 

Bantu, v40, 49-50 


Baptism of Christ, The, vi6, 105, 106-108, 112, 113 
bar, vi2, 42, 43, 50-60, 72-76, 134-136 

bar diagram, pie chart, v49, 44, 45 

bar diagram, v49, 33, 35, 42, 46-48, 56 
Barabasi, Laasl6, v53, 60, 61, 92 

Barak, Boaz, v43, 105 

Barbari, Jacopo de, v60, 141 

Barbari, Jacopo de’, v16, 61 

Barcelona (city), v38, 111, 112, 116-121, 124, 125 
bargaining, v40, 56-62 

Barlotti, Adriano, v31, 40 

Barnes, Piers, v31, 141 

Barnsley, Michael, v09, 46, 52, 103, 106, 126, 127 
Barnsley, Michael, v32, 10-11, 14 

Barnsley, Michael Fielding, v28, 83, 84 
Barnsley fern, v32, 11 

barometer of opinion, v49, 59, 75, 77 

Barrow, Isaac, vi14, 40-42, 61-63, 69, 91, 121 
Barrow, Isaac, vi8, 73 

Barton, Catherine, vi4, 44 

base, 10, v03, 66, 134 

base, 1047, v03, 66 

base, 12, v03, 18 

base, 2, v03, 66, 122,134 

base, a, v03, 66, 132 

base, e, v03, 74 

base, of logarithms, v03, 66, 74 

Basel problem, v25, 48-52 

BASIC, vi5, 133 

basic tessera, v44, 57, 59, 95, 96, 119, 127, 129 
basin of attraction, v09, 115 

basketmaking, v40, 112 

Bastille game, v60, 151 

batch size, of purchase, v56, 62, 73 

batch size, optimal, v56, 67, 78 

batch size, v56, 74, 75-77, 80 

batteries (duration), v13, 133-137 

Battle of San Romano, The, vi6, 62-64 

baud, v48, 15 

Baudelaire, Charles, v35, 40 

Baudhayana, v0O7, 40, 41 

Bayes, Thomas, v34, 27 

Bayes, Thomas, v48, 24 

Bayes, Thomas, v56, 121 

Bayes’ theorem, v24, 142 

Bayesian, v58, 9, 14, 15, 18, 20, 21, 23, 72, 83, 84, 88, 89, 109, 110, 111, 118, 119, 120, 122, 123, 124, 125, 127, 128, 135, 139 
Bayesian filter, v58, 124, 125 

Bayesian inference, v34, 28 

Bayesian networks, v58, 83, 84 

Beal, Andrew, v25, 95 

Beardsley, Monroe Curtis, v27, 39 

beat, vi2, 37-60 

Beaugrand, Jean, v07, 47, 48, 69 

Beaune, Florimond de, vi4, 40, 89, 91 

beauty, vi2, 12, 101, 102 

beauty contest, v57, 57, 58 

Beauvoir, Simone de, v35, 26 

Beck, Harry, v53, 14, 15 

Beck, Henry, v10, 36 

bees, v55, 71-79, 89, 90 

Beethoven, Ludwig van, v12, 56, 74, 76, 115, 136 
Beethoven, Ludwig van, v35, 115 

Behar Gutiérrez, Roberto, vi3, 10, 90 

bel, vi2, 105 


Bell, Eric Temple, v21, 105 

Bell Labs, v48, 11, 47 

belt, asteroid, v30, 30, 53 

belt, Kuiper, v30, 53, 54 

belt, Orion’s, v30, 119 

Beltrami, Eugenio, v22, 18-19 

Benard cells, v42, 124-126, 128, 136 

bending, v55, 68-70 

Benedict XIV (pope), v37, 34 

Beni, Gerardo, v33, 130 

Berg, Alban, vi2, 99, 121, 123, 130-131 

Berg, Alban, v35, 121 

Bergen-op-Zoom (Dutch town), v38, 94 

Berio, Luciano, v35, 121 

Berkeley, George, v14, 66, 124, 125, 127 
Berkeley, George, v31, 47 

Berlekamp, Elwyn, v08, 44 

Berlin, Isaiah, v35, 16, 40 

Berlin, University of, v39, 16, 19, 25 

Berlin (university city), v18, 120, 127 
Berloquin, Pierre, v08, 36 

Bernays, Paul, v22, 76 

Berners-Lee, Tim, v51, 17, 18 

Bernoulii family, v25, 33-35, 48, 49, 56 
BernouLli, Daniel, v25, 33 

Bernoulli, Daniel, v45, 75 

Bernoulli, family, v31, 50, 51 

BernouLli, golden theorem, v24, 114-119 
BernouLli, Jacob, v01, 63 

Bernoulli, Jacob, vi7, 57 

BernouLli, Jacob, v21, 40 

Bernoulli, Jacob, v46, 24, 26, 27, 43, 102, 119, 123 
Bernoulli, Jacob, v60, 91 

Bernoulli, Jacob (aka James or Jacques), v37, 25, 73 
Bernoulli, Jakob, vi4, 104-106, 114, 135 
BernouLli, Jakob, vi8, 13, 84 

Bernoulli, Jakob, v24, 46, 48-50, 115-119, 122, 124 
Bernoulli, Jakob, v29, 20, 34, 45, 54, 141, 146 
BernouLli, Jakob, v54, 68, 69, 135 

BernouLli, Jakob, v58, 13 

Bernoulli, Jakob (2nd), v25, 49 

Bernoulli, Jakob (aka James or Jacques), v25, 33-36 
Bernoulli, Jean, v03, 99 

Bernoulli, Johann, vi4, 103-110, 113-115, 119-120, 126, 135 
Bernoulli, Johann, v46, 28, 43, 119 

Bernoulli, Johann, v54, 59, 60 

Bernoulli, Johann, v60, 91 

Bernoulli, Johann (aka John), v25, 33-36, 49, 56 
BernouLli, lLemniscate of, vi8, 13 

BernouLli, numbers, vi5, 98 

BernouLli, numbers, v37, 71, 73, 74 

BernouLli family tree, v25, 33 

BernouLli numbers, v06, 79 

Bernstein, Sergei Natanovich, v25, 116 
Berruguete, Pedro, v16, 85 

Bertrand postulate, v34, 67, 68 

Bessel, Friedrich Wilhelm, v24, 126-127 

Bethe, Hans, v31, 119 

bets, v40, 15, 59, 132-140, 150 

Bezdek, James Christian, v45, 85 

Bézier, Pierre, v29, 28-29, 148 

Bézier, v04, 134 

Bezout’s identity, v02, 134 

Bezout’s identity, v35, 91, 92, 130, 131 


BGP, v48, 69 

Bhagavad Gita, v21, 124,125 

Bhagavad-Gita, v35, 15 

Bhaskara, v21, 45, 115 

Bhaskara, v54, 29-31, 36, 42, 46, 48, 90, 91 
Bhaskara II, v06, 27 

Bhaskara II, v41, 29, 30 

bi-dimensional, v20, 24, 79, 90-94 

Bianconi, Ginestra, v53, 61 

bias, v45, 38-42 


bias, v59, 51, 54-57, 94, 106,119, 129, 131, 134, 135, 144, 146, 147 


biased use of proportionality, v20, 126-128 
Bible, The, v04, 26 

Bible, v26, 19-20 

bicolourable, v36, 56, 57 

bid filter, v57, 74 

bidders, risk-neutral, v57, 48, 119 
bidders, symmetric, v57, 48 


bidders, v57, 9, 24-25, 28, 29, 31, 33-42, 47-56, 58, 61-69, 72-78, 77-80, 91, 96, 98-102, 104, 108, 119-123 


bidimensional, v36, 31, 62, 88, 104, 127, 135 

bids, automated systems, v57, 72-74 

bids, proxy, v57, 74 

Bieberbach, Ludwig, v39, 52, 55, 57 

Bieberbach, Ludwig Georg Elias Moses, v25, 94, 95, 115 
biection, v36, 54, 89 

bifurcation, v32, 87, 123 


bifurcation, v55, 21, 26, 27, 39, 44, 49, 53-56, 58, 60, 77, 


Big Bang, v30, 135, 146, 147 

Big Bang, v36, 24, 153-162, 166-167 
Big data, v56, 24, 120-122, 126, 128 
Bihari Lal, v21, 115 

bijection, v22, 37-39 

bijective, v18, 97-99 

Bill, Max, v60, 132, 134 

billiards, Hadamard, v32, 42, 46, 70 
billiards, Sinai, v32, 42 

binary, code, v09, 77 

binary, code, v25, 27 

binary, Gray, v09, 77 


binary, v02, 8, 9, 10, 77-79, 80, 81-83, 84, 88, 92, 95, 99 


binary, vi2, 38, 40-43, 45, 58, 96 
binary number system, v08, 47, 52, 53, 54, 55 
binary system, v20, 134 

Bini (family), v16, 82, 83 

binomial, v34, 16-23, 54, 59, 68, 102 
binomial coefficients, v08, 67, 89 
binomial cube, v41, 36 

binomial distribution, v08, 88, 89 
binomial form, v03, 90 

binomial series, v08, 67, 89 
bioequivalence, v59, 140-142 
bioinformatics, v28, 35, 107, 108 
biological model, v51, 64 

biology, algebraic, v28, 35 

biology, relational, v28, 12 

biology, systematic, v28, 24-26 
biology, systems, v28, 23-26 

biology, v55, 7, 42, 71-86, 106, 127 
bioreactor, v28, 9, 53, 54, 109 
biostatistics, v58, 103 

Biot, Jean-Baptiste, v38, 122, 123 
Birch, Bryan John, v25, 148, 150 
Birkhoff, George David, v32, 47, 56, 59 
birthday problem, v24, 77-80 


79, 88, 94, 100, 107, 109, 116, 118, 122-125, 127 


birthdays, v13, 69-72 

bisection, function, vi5, 21, 46 

Bishop, Alan, v40, 9, 11, 16, 149 

Bishop, Alan, v47, 25 

bit, v02, 77, 83, 116, 117, 122 

bit, vi2, 103-120 

bit, v42, 98-104, 106-109, 130 

bit, v48, 12, 13, 15, 17, 19-22, 24, 28, 30, 34, 37, 58, 61, 62, 67, 
Biuro Szyfrow, v02, 67-68 

biyection, v50, 132, 133 

Bjerknes, Vilhelm, v32, 116 

Bjgorner, Diner, vi5, 142 

black boxes, v51, 108, 111 

Black Friday, v56, 75 

black hole, v42, 84, 109, 110, 111 
Blackett, Patrick, v56, 16 

Blaeu, Joan, v26, 118 

Blair, Tony, v31, 43, 44 

Blavatsky, Madame, vii, 78, 79, 86 

blcok, randomised, v59, 117,118 

Bletchley Park, v0@2, 69-72 

Bletchley Park, vi5, 110, 111 

Bletchley Park, v43, 9, 10, 14, 20, 25. 26, 31, 33, 56, 58, 77, 117, 
Bletchley Park, v58, 117-122 

Bloch, Andre, v31, 143-144 

Bloch, André, v37, 84 

block, v59, 116-120, 131, 132, 141, 145 
blocking, v13, 127-130 

Blom, Piet, v23, 100, 101 

Blombos cave (South Africa), v40, 17, 20, 21, 103 
BNF, vi5, 141 

Bolyai, Janos, vi1, 43-45, 52 

Boas, Ralph, v31, 117 

boats, v55, 19, 65-67, 124 

Boccaccio, Giovanni, v16, 44,777, 83 
Boccioni, Umberto, vii, 150 

Bodhnath (Nepal), v40, 16, 70-71 

body, celestial, v37, 15 

body, in motion, v37, 27, 89 

body, noncommutative, v37, 106 

body, of revolution, v37, 39 

body, rational field theory, v37, 125 

body, v06, 51, 58 

body, v37, 106 

Boethius, Anicius, v06, 61 

Bofill, Anna, v23, 100 

Bofill, Ricardo, v23, 100 

Bohr, Harald, v31, 26 

Bohr, Niels, v31, 11, 26 

Bola Adil (betting game), v40, 135-139, 150 
Bolibruch, Andrei Andreevich, v25, 119 
Bologna, vi6, 24 

Boltzmann, distribution of, v48, 117, 118 
Boltzmann, Ludwig, v31, 20 

Boltzmann, Ludwig, v42, 7, 53, 57, 58, 75, 77-79, 89, 92-94, 113 
Boltzmann, Ludwig Eduard, v48, 110, 114, 115 
Boltzmann constant, v52, 100 

Bolyai, Farkas, v04, 33, 55, 56, 58-59 
Bolyai, Janos, v04, 10, 33, 40, 53, 55-56, 57, 58, 60, 67,79, 88 
Bolyai, Janos, v09, 33-35 

Bolyai, Janos, v14, 136 

Bolyai, Janos, v22, 14 

Bolyai, Janos, v31, 138 

Bolzano, Bernard, vi8, 85, 96 


68, 71, 86-90, 96, 97, 135 


121 


Bolzano, Bernhard, v09, 96-98, 100 
Bolzano, Bernhard, v1i4, 65, 129 
Bolzano’s theorem, v47, 20 

Bombe, v43, 26-31, 33, 41, 47 
bombe, v58, 118-120, 135 

BombeLlli, Rafael, vi6, 48 

Bombelli, Rafael, v39, 54, 143 
Bombieri, Enrico, v39, 68, 97-98, 139 
bomby, v43, 24-26 

Bonaparte, Napoleon, v31, 38, 98 
Bonaparte, Napoleon, v58, 26 

Book of Sand, The, v20, 90-92 

books on the congresses, v39, 110,136 
Boole, algebra of, v22, 36 

Boole, George, v15, 101-102 

Boole, George, v22, 35-36 

Boole, George, v31, 133 

Boole, George, v33, 29, 30, 31, 143 
Boolean algebra, v33, 30, 31 
Boolean logic, v33, 31, 32, 87, 143 
Boorman, John Marcus, v46, 32, 40 
Borchardt, Carl Wilhelm, v1i8, 108 
Borcherds, Richard Ewen, vi7, 126 
Borda, counting method, v1i5, 64 


Borda, Jean-Charles chevalier de, v38, 109, 110, 115, 116 


border, v44, 13, 22, 55-57 

Bordin, prize, v37, 89-91 

Borel, Emile, v08, 96 

Borel, Emile, v41, 75, 85 

Borel, Félix Edouard Justin Emile, v46, 95-98 
Borel, Félix Edouard Justin Emile, v38, 152 
Borges, Jorge Luis, vii, 87, 100-102 
Borges, Jorge Luis, v31, 65, 129 

Borges, Jorge Luis, v35, 107 

Borges, Jorge Luis, v41, 82 

Borges, Jorge Luis, v44, 74 

Borges, Jorge Luis, v20, 90-94, 145 

Born, Max, v32, 46, 53 

Borneo (Malaysia), v40, 81, 121 

Borobudur (Indonesia), v40, 16, 71-74 
Bororo (Indians), v35, 37 

Borromean rings, v39, 125 

Borromini, Francesco, v60, 129 

Bosco ai frati, vi6, 40 

Bose-Einstein condensate, v42, 82, 84, 85 
boson, Higgs, v42, 117 

boson, v42, 82-84 

Botticelli, Sandro, v01, 107, 108 
Botticelli, Sandro, v1i6, 79-83 

Bouchon, Basile, vi5, 94 

Bougle, Célestin, v35, 29, 36 

Bouguer, Pierre, v31, 93 

boundary, v36, 28-32, 62-64, 68-70, 98, 105, 118 
boundaryless, v36, 63-64, 68, 69, 73, 98 
Bourbaki, Denis (general), v03, 26 
Bourbaki, group, v03, 26, 28 

Bourbaki, group, v17, 78, 153 

Bourbaki, Nicolas, v03, 25, 26 

Bourbaki, Nicolas, v09, 46 

Bourbaki, Nicolas, v31, 116-118, 126, 127, 143 
Bourbaki, Nicolas, v39, 86, 90-95 

Bourbaki, v22, 41 

Bourbaki, v35, 9, 17-23, 27, 37, 39, 53,54 
Bourbaki Group, v47, 18, 19 


Bowditch, Nathaniel, v37, 62, 63 
box-counting method, v09, 87 

Boyer, Carl Benjamin, v27, 120 

Boyle, Robert, v14, 82 

bpp, v04, 129, 130 

brachistochrone, v07, 61 
brachistochrone, vi4, 8, 104, 105 
brachistochrone, v25, 36 
brachistochrone, v29, 87,88 
brachistochrone, v60, 91 

Bradbury, Ray, v31, 82 

Bragdon, Claude Fayette, vii, 101, 117, 154 
Brahe, Tycho, v09, 15 

Brahe, Tycho, v31, 48, 59, 60 

Brahe, Tyge Ottesen (Tycho), v25, 44, 45 
Brahma’s tower, v21, 123 

Brahmagupta, v01, 18 

Brahmagupta, v06, 26 

Brahmagupta, v1i5, 53 

Brahmans, v35, 15 

Bramante, Donato D’Angelo, v16, 29 
Brancacci Capilla, vi6, 15, 24, 32, 38, 63 
branch-and-bound, v33, 87,88 

Brand, Hennig, v18, 84 

Bravais, Auguste, v17, 111 

Brayer, Richard, v08, 111 

breadth-first search, v53, 43 

Breaking Chocolate Bars, v50, 22 

breast cancer, v58, 97-100, 104 

Breton, André, v35, 39 

Bridge, N. J., v23, 43 

Briggs, Henry, v03, 66-67 

Briggs, Henry, v46, 18, 19 

Brin, Sergey, v31, 23 

British Medical Journal, v49, 82, 83 
broadcasting, v48, 64 

Bronze Age, v54, 13, 15 

Brouncker, William, vi5, 88 

Brouncker, William, v35, 94 

Brouwer, L. E. J., v22, 66 

Brouwer, Leo, v09, 68 

Brouwer, Luitzen Egbertus Jan, v06, 11 
Brown, Dan, v31, 123 

Brownian motion, v09, 43-45, 127 
Brownian movement 93 

Brownlee, John, v58, 103 

Bruckner, Max, v23, 41, 43, 65 

Brun, Viggo, v25, 94 

Brunelleschi, Filippo, v05, 115, 118 
Brunelleschi, Filippo, v16, 9-16, 19, 26, 32, 33, 138 
Brunelleschi, Filippo, v18, 53 
Brunelleschi, Filippo, v23, 35, 112, 113 
Bruno, Giordano, vi5, 63 

Bruno, Giordano, v1i8, 20 

brute force, v50, 79 

brute force approach, algorithm, v43, 135 
brute force approach, attack, v43, 24 
brute force approach, v43, 12, 14, 70, 71, 89, 134 
Bryn Mawr (college), v37, 110 

Bucharest, vi6, 107 

Buckminster, Richard, v0O7, 25 

buckyball, v07, 25 

Buddha, v21, 117-119, 125, 130, 153-154 
Buddhism, v40, 69, 72, 76 


Buffon, Comte de, v04, 117-119 

Buffon, Comte de, v24, 49, 114 

Buffon’s needle, v60, 61 

Bufton, Comte de, v06, 67, 69-71 

Bufton, Comte de, v1i3, 49 

bug, v37, 116-117 

building blocks, v33, 124-128, 138 

bulimia, v55, 95 

Bungus, Petrus, v21, 143, 144 

Burgi, Jobst, v46, 10, 11, 15-18, 23, 65, 123 
Burgi, Joost, v14, 29 

Burgi, Jost, v31, 138 

burning mirrors, v27, 19 

bus drivers, v40, 54-55, 150 

Bush, Vannevar, vi5, 100 

butterfly (catastrophe), v55, 45-47, 96, 97 
butterfly effect, v28, 143 

butterfly effect, v41, 119 

butterfly effect, v55, 28 

Byron, Ada, v22, 98-100 

Byron, Ada Augusta, v31, 9, 66, 67 

Byron, George Gordon Byron, v37, 63, 67-69, 75 
Byron, Lord, v31, 66 

byte, v02, 77-81 

byte, v37, 118 

byte, v48, 34, 61, 62, 66-68 

C, vi5, 133 

C++, vi5, 133 

CAD, v04, 121, 133-134 

Cajes, Eugenio, vi6, 115 

Calabi-Yau, variety of, v17, 71 

calculable, v37, 17, 129 

calculating algorithms, vi9, 7, 18, 19 

calculation, infinitesimal, v29, 7,67 

calculation, of areas, v20, 51, 62 

calculation, of the area of a triangle, v20, 51 
Calculation, symbolic, v29, 8, 30, 62,72, 153 
calculation, v03, 9, 18, 32, 40, 43, 49, 61-67, 71, 80, 81, 104, 119, 122, 123, 131, 133 
calculation, v40, 28-37, 42-56, 62-65, 112. 146 
calculation of probabilities, v58, 7, 9, 21, 23, 25, 28, 30-33, 35, 37, 38, 46, 47, 49, 60, 62, 65, 70-72, 87, 98, 116 
calculation of probability and stochastic processes, v56, 21 
calculations of, v05, v2 66 

calculator, Gauss’s clock see Gauss, v03 
calculator, pocket, v03, 32, 67, 74 

calculator, v37, 41, 42, 76 

calculator, v39, 35, 77-78 

calculator, v40, 9, 23, 62, 146 

calculus, definition, v1i8, 73-90, 97, 130 

calculus, differential, v14, 10-14, 65, 89-91, 125-129 
calculus, differential, v37, 30, 40, 85 

calculus, differential and integral, v35, 17, 18 
calculus, fluxional, vi4, 62, 88, 100, 101 
calculus, infinitesimal, vi14, 7-23, 28-34, 57-68, 76, 99-105, 121-124, 129-134 
calculus, infinitesimal, vi8, 21, 62, 65, 76, 80, 81 
calculus, infinitesimal, v37, 40 

calculus, infinitesimal, v39, 10, 40 

calculus, integral, v14, 7, 10, 11, 18, 26, 91, 127 
calculus, integral, v18, 65, 75 

calculus, integral, v37, 36, 39, 40, 85 

calculus, of variations, v37, 35 

calculus, probabilities, v39, 54, 57 

calculus, rule of, v37, 123 

calculus, vi8, 21, 62, 75, 79, 97 

calculus, v37, 39, 40, 70-74, 86, 116 


calculus, volumes, vi8, 64-66, 69 

Calderon de la Barca, Pedro, vi6, 116 

calendar, Chinese, v38, 74-78 

calendar, Gregorian, v38, 61-74, 78, 31 

calendar, Islamic, v38, 70-74 

calendar, Julian, v38, 65, 68, 69 

calendar, revolutionary, v38, 78-81, 116 
calendar, Roman, v38, 61-67 

Calude, Cristian Sorin, v42, 108 

Calvino, Italo, v35, 16 

Calvino, Italo, v44, 16, 17 

Calvino, ftalo, v20, 90, 94, 145 

Cambdridge Scientific Instrument Company, v39, 41 
Cambridge Philosophical Society, vi5, 95 

campaign of, v46, 73-75 

Campbell, Stephen Kent, v49, 29 

cancer, v28, 58-62, 135 

Canelles, Agusti, v38, 121 

canon, vi2, 46-49, 71-75, 83, 86-88 

cans, v60, 42 

Cantor, coordinates, v41, 45-47, 116-118 

Cantor, Georg, v06, 47, 48, 50, 54, 55, 62, 119, 130 
Cantor, Georg, v09, 71, 72, 81-83, 101, 127 
Cantor, Georg, v10, 127 

Cantor, Georg, v21, 50, 51 

Cantor, Georg, v22, 23, 36, 37, 40, 53, 56, 109 
Cantor, Georg, v31, 75 

Cantor, Georg, v39, 19-20, 25, 29, 32, 34, 86, 115 
Cantor, Georg, v41, 48, 62, 124 

Cantor, Georg, v43, 35, 39, 40, 45, 49, 52,98 
Cantor, Georg, v45, 20, 21 

Cantor, Georg Ferdinand Ludwig Philipp, v18, 39, 68, 90-131 
Cantor, Georg Ferdinand Ludwig Philipp, v25, 104-106, 111 
Cantor, Georg Ferdinand Ludwig Philipp, v27, 133, 137-145 
Cantor, Georg Ferdinand Ludwig Philipp, v38, 151 
Cantor, Georg Woldemar, vi8, 117 

Cantor, ternary set, v41, 124-130 

Cantor, theorem of, vi8, 111 

Cantor (née Bohm), Maria Anna, v18, 117 

Cantor dust, v09, 81 

Capacity to enlighten, v27, 76, 118 

Captain Haddock, v31, 44 

carbon, v28, 14 51, 52 

carbon-14, v46, 50, 52 

Cardano, Gerolamo, v08, 24, 25, 26, 67, 72 
Cardano, Gerolamo, vi7, 10, 85-93 

Cardano, Gerolamo, v20, 67 

Cardano, Gerolamo, v21, 45, 49, 81 

Cardano, Gerolamo, v31, 136 

Cardano, Gerolamo, v50, 17, 94, 98 

Cardano, Gerolamo (also Girolamo or Geronimo), v25, 20, 70, 71 
Cardano, Girolamo, vi6, 48 

Cardano, Girolamo, v24, 38, 40-41, 44 

Cardano, Girolamo, v46, 42 

Cardano, Girolamo, v54, 7, 31, 33, 36-39, 149 
cardinal, v06, 45-50, 59, 130 

cardinal, v20, 41-42, 46, 93 

cardinal, v25, 104, 105 

cardinal point, v40, 143 

cardinality, large cardinals, v18, 113 
cardinality, v18, 96-100, 103-106, 111, 113 
cardioid, v09, 120, 122 

cardioid, v29, 143-144 

Carleson, Lennart, v31, 110 


Carleson, Lennart, v39, 88, 104 

Carmichael, Robert Daniel, v21, 102-104 
Carnot, machine of, v48, 109-111, 113 

Carnot, Nicolas Leonard Sadi, v42, 89 

Carnot, Nicolas Leonard Sadi, v48, 109, 110 
Carnot cycle, v42, 89 

Carroll, Lewis, v08, 32 

Carroll, Lewis, vii, 12, 92-93 

Carroll, Lewis, vi7, 10, 65 

Carroll, Lewis, v26, 129 

Carroll, Lewis, v31, 107, 108 

Cartan, Elie, v35, 18 

Cartan, Elie Joseph, vi7, 127, 152 

Cartan, Henri, v03, 26 

Cartan, Henri, v31, 116 

Cartan, Henri, v35, 17, 27 

Cartan, Henri Paul, vi7, 152-153. 

Carter, William C, v53, 71 

Cartesian, v37, 27, 30, 38 

Cartesian coordinates, v46, 19-21, 44, 73, 103 
Cartesian product, vi7, 60 

Cartesian product, v34, 12-15, 50-51 
cartogram, v26, 84 

cartography, v38, 87-90 

Cartwright, Mary Lucy, v32, 47, 49 

Casanova, Giacomo, v31, 97, 142 

cascade effect, v53, 100, 101 

case-based reasoning, v33, 57 

Casino, Gonzalo, v49, 80, 92 

Cassini, Giovanni Domenico [aka Jean-Dominique], v38, 96, 101, 111, 112 
Cassini, Jacques, v38, 97, 102 

Cassini, Jean-Dominique, v26, 22, 33, 34, 43,113 
Cassini de Thury, César-Fran¢gois, v38, 96, 116 
Catalan, Eugéne C., v23, 41, 61 

Catalan, Eugéne Charles, v21, 92 

Catalan, Eugéne Charles, v25, 98 

catenary, problem of, v46, 118, 119 

catenary, v29, 72,106, 144-148 

catenary, v60, 94-96 

catenated, v52, 94, 95 

Catherine of Alexandria (saint), v37, 13 
cathetus, v05, 42, 43, 47-52, 68, 83, 106, 107 
cathetus, vi8, 43-44, 81, 83, 95 

Cats, The, v35, 40 

Cauchy, Auguste-Louis, v07, 95, 106, 113, 132 
Cauchy, Augustin Louis, v09, 97 

Cauchy, Augustin Louis, v14, 15, 19, 21, 65, 122, 127-137 
Cauchy, Augustin Louis, v23, 41, 65 

Cauchy, Augustin Louis, v31, 21 

Cauchy, Augustin Louis, v54, 76, 95, 140 
Cauchy, Augustin Louis, v60, 116 

Cauchy, Augustin-Louis, v18, 85, 89, 90, 93 
Cauchy-Kovalevskaya theorem, v37, 90 
Cauchy-Lorentz distribution, v37, 40 
cause-effect, v49, 96-98 

caustics, v55, 61-64 

Cavalieri, Bonaventura, v14, 27, 35-39, 79, 108, 122 
Cavalieri, Bonaventura Francesco, vi8, 67-70, 79 
Cayenne (city), v38, 101 

Cayley, Arthur, v10, 15, 29, 43, 44 

Cayley, Arthur, v1i7, 58, 59, 74, 154 

Cayley, Arthur, v21, 114 

Cayley, Arthur, v23, 64 

Cayley, Arthur, v31, 84, 102, 108 


Cayley, Arthur, v50, 41 

Cayley, Arthur, v53, 36-38 

Cayley, Arthur, v55, 61 

CBR, v48, 97 

Cebrian, Manuel, v53, 118, 124, 133 


Cela y Trulock, Camilo José ist Marquis of Iria Flavia, v27, 45-47, 51-53, 61, 73,74 


Celestial Mechanics by Piere Simon de Laplace, v37, 61-65 
celestial sphere, v30, 14-17, 24, 35, 37, 41, 103, 115, 145, 152 
celestial sphere, v37, 12, 14 

cell, v55, 7, 79-82, 84, 102, 103, 136-138 
cellular automata, Game of Life, v28, 40, 41 
cellular automata, rule, v28, 30, 42 
cellular automata, v28, 29, 39-42, 78 
cellular automata, v55, 103, 136-138 
cellular automata, Wa-Tor, v28, 29, 42, 44 
cellular automaton, v42, 128, 131 

cent, vi2, 31-32 

central perspective, v18, 53 

centrality, v53, 62-65, 84, 85, 124, 125 
centre, v04, 19, 30, 91, 97, 99, 101 

centres of gravity, v14, 18, 38, 39, 76, 86 
Cerda, Ildefonso, v60, 98 

Cerda Villablanca, Enrique, v31, 141 

Cerf, Vinton, v48, 75 

CERN, v51, 14, 16-18, 102 

certainty of a diagnostic test, v58, 87 
Ceulen, Ludolph van, v1i5, 74 

Cézanne, Paul, vii, 133, 139 

Chaitin, Gregory, v42, 104, 105 

Chaitin, Gregory John, v25, 139 

Chaitin’s constant, v06, 126 

Chaitin’s constant, v42, 106-108 

Challenger, v13, 40 

Chamberlyne, John, vi4, 118, 119 
Champernowne, David Gawen, v21, 100 

chance, games of, v49, 107, 118 

chance, v03, 19, 35, 106 

chance, v24, 9-10, 37-39, 57-74, 102-103, 145 
chance, v40, 8, 82, 132, 135, 150 


chance, v49, 60, 61, 63, 64, 73, 83, 86-90, 95, 96, 103, 107, 108, 112, 115, 118, 119, 121, 126-128, 130, 131 


chance, v58, 7, 14, 19, 23, 24, 27, 28, 34, 35, 38, 51, 59, 60, 70, 73, 95 


channel, capacity of, v48, 15, 17, 28, 31, 40, 42, 52, 55 
channel, continuous, v48, 50 


channel, v48, 13-18, 26, 28, 30, 31, 33, 36, 37, 39-43, 46, 50, 52, 53, 55, 


Chao Ching Ching, v05, 44 

chaos, game of, v28, 83, 84 

chaos, quantum, v32, 93 

chaos, v09, 15, 16, 113, 128, 133-135 

chaos, v20, 97-101 

chaos, v28, 67, 73-75 

chaos, v32, 10-15, 39-97, 110-133 

chaos, v55, 7, 27, 28, 99, 127, 135, 136 
chaos game, v32, 10 

chaos theory, v32, 12-14, 35-38, 59-63, 65, 66 
chaotic system, v41, 119 

characteristic triangle, v18, 81, 83, 34 
Characteristica universalis, v14, 76, 92, 94 
Charles II, v31, 63 

Charles V, vi6, 30, 114 

Charnes, Abraham, v56, 51 

Charney, Jule Gregory, v32, 117, 119, 123 
chart, v36, 35, 119, 120 

Charta Volans, vi4, 114-116 

Chasles, Michael, v31, 102 


57, 59-61, 63, 64, 66-68, 70, 98, 99, 128, 135 


Chatelet, Gabrielle Emilie Le Tonnelier de Breteuil Marquise du, v37, 21-26, 28, 31 
Chavas, Jean-Paul, v45, 70 

check digit, v48, 36, 37, 43-45, 49 
chemical clock, v42, 120, 132, 133 

Chen, Haohui, v53, 124 

Chen Jing-Run (Msc), v25, 54, 56, 59 
Chennai (India), v40, 8, 54-55, 107 
Chern, Shiing-Shen, v35, 21 

chess, v33, 16, 17, 20, 28, 35, 124 
Chevalier de Mere, v58, 32 

Chevalier de Méré, vi3, 46 

Chevalier de Méré, v34, 10, 23, 25 
Chevalley, Claude, v31, 116 

Chevalley, Claude, v35, 17 

Chevalley, Claude, v37, 109 

Cheyne, George, vi4, 107, 108 
chi-squared, test, v28, 104, 107 
Chiarini, Giorgio di Lorenzo, v1i5, 69 
Chichen Itza (Mexico), v40, 78 

China, v40, 10, 11, 65, 71, 76, 114 
Chinese New Year, v38, 76, 78 

Chinese Rings (Cardano’s), v50, 93, 95, 98 
Chinese room, v33, 16-18, 111 

chirality of molecules, v52, 96 

choice, axiom of, v41, 108 

cholera, map of, v26, 53 

cholera in London, vi3, 11-15 

Chomksy, Noam, v34, 78 

Chomp, v50, 26, 29, 82, 83 

Chomsky, Noam, vi5, 141-142 

Chomsky, Noam, v35, 12 

Chomsky hierarchy, vi5, 141 

Chongzhi, Zu, v1i5, 50, 74 

Chopin, Frédéric, v35, 114 

Choquet, expected utility model, v45, 81 
Choquet, Gustave, v45, 67 

Choquet, integral, v45, 66, 67, 81, 82, 113 
chord, vi2, 92, 102, 131, 132, 156 

Chou, vi5, 43 

chou (Chinese numeric board), v40, 63-65 
Christakis, Nicholas A, v53, 55, 132, 133 
Christopher Columbus, vi6, 14, 44 
chrominance, v48, 98, 99 

chronometry, v38, 132-136 

Chuquet, Nicolas, v08, 26 

Chuquet, Nicolas, v18, 22 

Church, Alonzo, vi5, 108, 110, 134, 135 
Church, Alonzo, v22, 108 

Church, Alonzo, v31, 140 

Church, Alonzo, v43, 46, 48 
Church—Turing thesis, v43, 46, 50, 74, 87, 100, 131 
Cicero, vi5, 37 

Cicero, vi6, 136, 141 

Cicero, v24, 37 

Cinquecento, v16, 46 

Ciphers, ADFGVX, v02, 18, 57-62 

Ciphers, affine, v02, 32-35 

Ciphers, atbash, v02, 37 

ciphers, Gronsfeld’s, v02, 47, 128-129 
Ciphers, JN-25, v02, 71-72 

Ciphers, monoalphabetic, v02, 43, 48, 50 
Ciphers, Playfair, v02, 56, 129-131 
Ciphers, polyalphabetic, v02, 41, 43, 45, 48, 49, 51, 121, 128 
Ciphers, Polybius’, v02, 25,56, 127-129 


circle, 
circle, 
circle, 
circle, 
circle, 
circle, 


circles, 
circles, 
circuit, 
circuit, 
circular 
Circular 
circular 


circumference, 
circumference, 
circumference, 
Cirey-sur-Blaise, 
Clairaut, Alexis Claude, 
Clarke, Arthur, 


Clarke, 
class, 

classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 
classes 


v27, 
v29, 
V36, 
Vv38, 
v47, 
v55, 
circle of fifths, 


vi2, 


20, 48, 49, 54, 59, 62, 82 
12-26, 41, 67, 91-95, 125-126 

14-15, 22, 60, 61, 99, 131 

AT). AD, 59. 875. 97 107-451 

15, 16, 49, 78-80, 98, 134, 139, 140, 160-165, 167, 168 
10, 13, 15, 32-34, 109, 110, 113 


22, 24, 1431 


Ford, v27, 49-52, 61-64 


tangent, 
Eulerian, 


v27, 


Hamiltonian, 


arc, 
arcs, 


v20, 85, 


46-52, 62, 63, 81, 82 


v10, 51-54, 137 
vi0, 54, 55, 137 


86, 121, 150 


v40, 26, 93-94 


chord, v20, 121, 123 


v31, 81 


v04, 19-21, 30, 33, 65, 84-87, 91, 95, 97-98, 100-102, 104, 105, 109 
v06, 11-18, 21, 30, 76, 129 

v38, 37, 54, 85-92, 137, 148, 150 

(Chateau de Cirey), v37, 24, 25 


v37, 24 


Samuel, vi4, 117 


of 


complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 
complexity, 


v25, 102-104, 126, 129-131 


#P, v43, 132 

AM, v43, 113, 114 

AM[k], v43, 113 

BOP, v43, 129, 131 

BPP, v43, 108, 113, 114, 123, 131 
CONL, v43, 94, 95 

coNP, v43, 81, 82, 95, 100, 101 
EXP, v43, 91, 92, 95, 98, 100, 101, 104, 129 
IP, v43, 111-114, 136 

IP[k], v43, 110 

L, v43, 93-95 

MA, v43, 113, 131 

MIP, v43, 124, 136 

NEXP, v43, 91, 92, 95, 124 

NL, v43, 93-95 


NP, v43, 7, 20, 77-83, 87, 90, 93-95, 97-111, 113-115, 117, 119-125, 129, 131-133, 136-138 


NP-completeness, v43, 82, 84, 85,91, 93 
NPSPACE, v43, 92, 93 
P, v43, 7, 73, 75, 77, 
P/poly, v43, 103-105 
PH, v43, 132 

PNP, v43, 120 

PSPACE, v43, 92-95, 108, 109, 112, 114, 129, 131, 136 
QMA, v43, 131 


79-84, 87-93, 95, 97-105, 108, 109, 113-115, 117, 


classification, ADE, v55, 46 
classification, of catastrophes, v55, 11, 21, 31-48, 81 


classification, of cones, v55, 31-35, 45 

classification, of curves, v55, 109-114 

classification, of mathematical objects, v55, 25, 26, 31-35 
Classroom, layout of, v47, 41 

Clavius, Christopher, v04, 46-47 

Clavius, Christopher, v14, 36, 79 

Clavius, Christopher, v38, 68 

Clay, Landon Thomas, v03, 126 


Clay, Mathematics Institute, v25, 9,54, 109, 121, 122, 129, 131, 132, 145 


Clay, 


problems, v25, 121-150 


Clay Foundation, v31, 140 
Clay Mathematics Institute, v03, 105, 125, 126 
Clay Mathematics Institute, v39, 140 


clefs, 
climate, 
climate, 


vi2, 65-67, 87 


v28, 28, 32, 33, 139-146 
v32, 100-110, 113-133 


410-194, 499. 494 199. 4191-195, .196, 4198 


climate change, v32, 99-113, 123, 126-133 
climate change, v42, 126, 127 

climate models, general circulation, v32, 118,119 
climate models, radiation balance, v32, 118 
climatology, v32, 7,60, 101, 116 

clique, v53, 48, 49, 66, 79, 88 

CLOS, vi5, 133 

closed world assumption, v33, 33 

clothoid, v60, 122, 123 

cloud computing, v51, 19 

CLU, vi5, 132 

clustering, v33, 106, 143 

clusters, v51, 22-25, 104 

clusters of galaxies, v36, 148 

CO_2, v32, 102, 106-108, 124, 128, 131, 132 
co-primes, v03, 46 

Coates, John Henry, vO7, 14, 131, 134, 135, 137 
Cobham, Alan, v43, 84 

COBOL (computer Language), v37, 113, 119, 120 
code, Bar, v48, 33-36 

code, Morse, v48, 18, 21, 22, 26, 29, 33-35 
code, private, v03, 119, 120 

code, public, v03, 119, 120, 121 

code, QR, v48, 33-35 

code, secret, v03, 120, 121 

code talkers, Navajo, v02, 73 

codec, v48, 94, 96-98, 104 

codes, ASCII, v02, 77-78, 81-83, 87, 105 
codes, bar, v02, 92-97 

codes, Caesar's, v@2, 25-27 

codes, Morse, v02, 53-56, 60 

codes, QR, v0@2, 97 

Codex Vigilanus, v39, 123 

coding, v48, 8, 16, 26, 33, 35, 37-42, 44, 45, 47-49, 57, 59, 81, 83, 86, 88, 90-93, 100, 127, 131 
coefficient, correlation, vi3, 105-110 
coefficient, correlation, vi9, 132, 133 
coefficient, Gini, v1i9, 148, 149 

coefficient, technical, v19, 142, 143 
coefficient, v06, 40, 42, 51, 56-60 
coefficient, v25, 15, 69, 110, 112, 114, 129 
coefficient, v37, 16, 101, 107, 116, 126, 127, 129 
coefficient, variation, v13, 23 

coffee, v49, 65, 81 

Cohen, Paul, v06, 130 

Cohen, Paul, v22, 56 

Cohen, Paul Joseph, v18, 114 

Cohen, Paul Joseph, v25, 106, 107 
cohomology, v25, 113, 129, 131 

coincidence, v51, 97 

coincidences, v49, 125, 128 

Colbert, Jean Baptiste, vO7, 51, 52, 103 
Colby, Thomas Frederick, v56, 15 

cold, v49, 79, 85 

Cold War, v39, 85-112 

Cole, Franck Nelson, v31, 22, 23 

Cole, Michael, v40, 11, 48 

Coleman, James Samuel, v53, 68, 70 

collage theorem, v09, 52, 106, 107 
collective, v42, 63, 65-67 

collective intelligence, v53, 126, 128, 130 
College of Maria de Aragon, v1i6, 105-108 
Collegium Carolinum (Kassel), v18, 125 
Collins, John, vi4, 61-63, 69, 80, 83, 85, 88, 112 
collusion, tacit, v57, 49, 51 


collusion, v57, 49-51, 53, 67, 69, 80 

Colman, Andrew Michael, v45, 103 

Colmerauer, Alain, vi5, 140 

Colossus, v02, 7,71, 77 

Colossus, v58, 20, 121, 122, 135 

colouring, with four colours, v10, 40, 42-46, 48, 49 
colouring, with three colours, v10, 41-43, 45 
colouring, with two colours, v10, 41, 42, 45, 48 
Colson, John, v37, 37 

Columbus, Christopher, v26, 19, 31, 32, 42 

Columbus, Christopher, v36, 14 

combination, v34, 11, 17 

combinations, v08, 75, 89 

combinations, v24, 12, 23-26, 27, 40, 66 

combinations, v58, 28, 29, 83, 118 

combinations, with repetition, v24, 22-23, 26 
combinatorial game theory, v50, 82, 83 

combinatorial optimisation, v56, 100, 103, 104 
combinatoric models, v24, 11 

combinatoric numbers, v24, 27-33, 40 

combinatorics, procedure, vi2, 52, 135 

combinatorics, v24, 11, 12, 17, 33, 40, 45 

combinatory, v17, 88 

Commandino, Federico, v14, 39 

commensurables, v52, 11 

Commercium Epistolicaum, v14, 112-114, 116, 119 

common factor, v47, 75-77, 79 

communication, v20, 13,122-123 

community, v53, 36, 41, 42, 47, 48, 67, 69, 71, 72,77, 78, 80-82, 84, 101, 103, 132, 133 
commutative, v37, 105, 106 

compact, v25, 134, 137,145 

compact, v36, 76, 156, 158, 163, 165 

compass, v18, 39-42, 45 

compass, v40, 9, 34, 93-94, 107 

compensation amongst criteria, v45, 28, 62, 65 
competencies, in the mathematical field, v47, 58-61, 107, 108, 111, 132, 147, 153, 159, 161 
competencies, v47, 36, 53, 56, 59, 61-63, 111, 153, 154 
compiler, v37, 118-120 

complete, v34, 42, 90-92, 101-106 

completeness, v22, 27-31, 72, 73, 75 

complex numbers, v09, 110, 113, 124 

complex numbers, v39, 100, 140-144, 150 

complex parameter, v09, 118 

complex plane, v54, 75-80, 82, 140, 143 

complexity, v06, 126-127 

complexity, v22, 122-129 

component, connected, v53, 43, 45, 47, 48, 51-54, 57, 66, 69, 93 
component, giant, v53, 48, 95-97, 101 

component, v53, 42, 43, 45, 47, 48, 50-54, 57, 66, 69, 77, 93, 95-97, 101, 131 
composition, v35, 45-55, 68, 75, 84 

composition (operation), v50, 133-136 

compound interest, v46, 7, 24-27, 31, 40, 48, 49, 66, 116 
compression, fractal, v48, 99 

compression, lossless, v48, 85, 86, 92-95 

compression, Lossy, v48, 16, 85, 86, 95-97 

compression, v48, 8, 16, 37, 49, 83-86, 91-103 
compromise between objectives, v56, 45, 52 
computability, v43, 38, 40, 41, 46, 48, 60, 82 
computable, v22, 101-110, 124, 128 

computable, v37, 129, 131 

computation, v39, 70, 96, 109, 116, 126 

computational geometry, v23, 43, 44 

computer, v06, 11, 24, 40, 41, 77, 89, 93, 97, 111, 119 
computer, v22, 97, 101, 111, 123-128, 131, 133-134 


computer, v25, 42, 90, 91, 93, 125-129, 147 
computer, v37, 71, 74-76, 113-117, 128 
computerised axial tomography (CAT), v04, 119, 120 
computing, v37, 116, 118 

Conan Doyle, Sir Arthur, v24, 58 

concavity, v23, 15, 68 

concavity, v29, 66-67 

concealed bids, v57, 74 

concentric, v40, 13, 20-21, 70,75, 92 
concinnitas, vi6, 25, 142, 143 

conditional, v49, 116, 117 

conditional entropy, v48, 22-27, 132 
Condorcet, Marquess of, v45, 56 

Condorcet, Nicolas de, v31, 132 

Condorcet, Nicolas de, v58, 61 

Condorcet, paradox, see Condorcet’s paradox, v45 
Condorcet, principle, v45, 53-62, 128 
Condorcet, vi5, 64 

cone, v05, 54, 100 

cone, v06, 76-77 

cone, vi8, 55-56, 62, 66, 69 

cone, v26, 68, 79, 95, 123-128, 135 

cone, v40, 44-45 

confidence interval, v59, 53 

confidence intervals, v24, 140 

confidence intervals, v58, 17 
confidentiality, v48, 73, 81, 127, 129, 135 
conformal, projection, v26, 67-69, 123, 151 
congruence, v04, 30 

conic, v09, 17, 28, 29,30, 42 

conic, v25, 31 

conic, v37, 14, 15, 36 

conic, v55, 31-35, 42, 45 

conic, v60, 70-74 

conic curves, v06, 76 

conical, v29, 16, 121-125, 130 

conics, vi8, 54-56, 70 

conjecture, Birch-Swinnerton-Dyer, v35, 106 
conjecture, Erdos-Szekeres, v34, 99 
conjecture, Erdos-Turan, v34, 77, 107, 118, 120, 129, 131 
conjecture, four colours, v25, 87-90 
conjecture, Goldbach, v31, 22, 32, 33 
conjecture, Goldbach’s, v25, 52-56, 59 
conjecture, Hodge, v31, 140 

conjecture, Mordell, v35, 35 

conjecture, v20, 16, 24, 28, 35-37 
connected, v25, 149 

connected sum, v36, 70-73, 130, 133 
connectivity, strong, v53, 50, 51 
connectivity, unilateral, v53, 50 
connectivity, v53, 10, 42, 47, 49-54, 53, 61, 66, 77, 89, 94, 98 
connectivity, weak, v53, 49, 50 

Connes, Alain, v31, 117 

Connes, Alain, v39, 64, 107 

Conrad, Joseph, v35, 32 

conservation of energy, principle of, v48, 110, 125 
consistency, v22, 64-66, 70-76, 90, 134 
consonance, vi2, 148 

CONSORT, v59, 142-144 

conspiracy, v21, 150-154 

constant, Apery, v21, 111 

constant, cosmological, v36, 153, 156, 157, 162 
constant, Euler-Mascheroni, v21, 109 
constant, Hubble, v36, 154, 157, 162, 163 


constant, v25, 12, 51, 54, 78, 79, 92, 144 
Constantinople (city), v27, 27-31 
constraints, v33, 18, 25, 41 

constraints of, load balancing, v56, 104 
constraints of, sequencing, v56, 55, 71 
constraints of, temporary window, v56, 107 
construction, v40, 20-21, 27, 36, 69-76, 143-149 
construction with a rule and compass, v01, 67 
construction with ruler and compass, v05, 40, 70, 73, 76, 78, 94, 97, 101, 103, 105, 108, 109 
constructivism, learning, v47, 42, 47 
constructivism, mathematical, v47, 15,18, 19 
constructivism, social, v47, 24 
constructivism, v47, 15, 18, 19, 42, 47 
contagious outbreak, v53, 132, 133 
content-based, v51, 42 

context, v40, 7, 16, 106, 111, 122, 149-152 
context, v47, 42, 48, 49, 51,57, 59, 66, 69, 70, 72, 73, 97, 103, 105, 109, 122, 147 
Conti, Abate, v14, 118-120 

contingency table, v58, 57 

continued, v01, 29, 30, 136 

continuity, absolute, v09, 96 

continuity, uniform, v09, 96 

continuity, v47, 11, 20, 110, 112, 114, 169 
continuous, vi8, 25-49, 54, 68, 112-115 
continuous, v36, 54, 97, 156, 164 
continuous, v38, 20-23, 129 

continuous function, v52, 19 

continuous transformation, vi8, 55, 58 
continuum hypothesis, flow, v18, 32 
continuum hypothesis, v06, 130 

continuum hypothesis, v18, 112-115, 127 
contour lines, vii, 123 

contrasting hypotheses, vi3, 50, 101-116 
control, v37, 76, 128, 135 

control by placebo, v13, 120-122 

control group, v13, 119-122 

control group, v49, 85-87, 89 

control region (or space), v55, 14, 15, 38, 39, 40-43 
convection current, v42, 125, 126 
convergence, v06, 29, 37, 80, 88, 92, 123 
convergence, v40, 35 

convertibility, v19, 32-34 

convex, v1i7, 23, 73, 77 

convex hull, v34, 96, 97 

convexity, v23, 15,59, 68, 75 

convolutional layer, v51, 73, 80-84 
convolutional networks, v51, 70, 89 

Conway, John, v08, 36, 44 

Conway, John, v33, 128-129 

Conway, John Horton, vi7, 126-127, 148 
Conway, John Horton, v25, 69, 79 

Conway, John Horton, v42, 128 

Conway, John Horton, v52, 42 

Conway, John Horton, v55, 103, 138 

Conway notation, v52, 49, 53, 61, 68, 69, 89, 127 
Conway's automatism, v33, 126, 128 

Cook, Stephen, v43, 84-86 

Cook, Stephen Arthur, v25, 124 

Cook, Theodore Andrea, v05, 87 

cookie, v51, 117, 118 

cookies, v48, 76, 77 

cooking, v20, 15-16,19 

Cooper, William Wager, v56, 51 

coordinate, v25, 36, 48, 55, 119, 124 


coordinate, v37, 98, 100, 101 


coordinates, Cartesian, v42, 12, 13, 19, 22,25, 41 


coordinates, generalised, v42, 22, 25, 41 
coordinates, polar, v42, 13, 22 
coordinates, spherical, v42, 22 


coordinates, vii, 13, 28-32, 35-37, 41, 47, 52, 106- 107 


coordinates, vi8, 80, 82 


coordinates, v30, 11, 12, 14, 16, 17-19, 24, 92, 93, 100, 128, 151 


coordinates, v36, 20-23, 106, 116, 129, 147 


coordinates, v42, 12, 14, 19, 23, 29, 30, 34, 35, 40-43, 47, 48, 52 


coordinates, v54, 54, 77, 132, 144-147 
coordinates, v60, 105, 108-112 
Copeland, Arthur Herbert, v21, 105, 106 
Copeland-Erdés constant, v06, 129 
Copernicus, Nicolaus, v18, 16 
Copernicus, Nicolaus, v25, 44-46 
Copernicus, Nicolaus, v37, 14 
Copernicus, Nicolaus, v38, 41, 51, 55, 56 
Copernicus, Nicolaus, v46, 9, 15 
Copernicus, v05, 33-35, 59 

coplanar, v25, 57 


Cornaro Piscopia, Elena Lucrezia (or Helen Cornaro), v37, 17-20 


Cornfield, Jerome, v58, 106-110 
correlation, vi3, 106, 109 

correlation and regression, v19, 132-135 
correspondence, one-to-one, v06, 44-45 
Cortazar, Julio, v44, 117 

Cortona Triptych, v16, 39 

cosine, hyperbolic, v04, 88-93 

cosine, v04, 88, 91, 105, 114 

cosine, v25, 69 

cosine, v54, 69-72, 82 

cosmic background radiation (CMB), v36, 166-168 
cosmological myth, v26, 15 

cosmological parameters, v36, 162, 163 
cosmology, v09, 24 

cosmology, v36, 149-151, 169 

cosmology, v55, 58-60 

cosmos, v09, 9, 15, 16, 109, 124, 128 
cost, average, v19, 74-77 

cost, marginal, v1i9, 77, 101 

cost or loss function, v51, 54, 55, 69, 75 
costs, marginal, v56, 53 

costs, of labour, v56, 45, 80, 131 

costs, of maintenance of inventory, v56, 36, 37, 
costs, of mitigating effects, v56, 97 
costs, of setup, v56, 67, 69, 70 
Coulomb’s law, v06, 75 

count, v28, 71-72, 85, 102, 103, 106 
count, v38, 12, 15-21, 29, 76, 99, 129 © 
Count-Duke of Olivares, vi6, 115-118 
countable, v25, 104 

counting, v18, 21, 23, 43, 96-98, 101 
counting, v20, 41-48 

counting demonstrators, v49, 100-102 
Courant, Richard, v20, 16, 25, 32, 39, 40 
Courant, Richard, v27, 94 

Courant, Richard, v35, 13, 16 

Courant Institute of Mathematical Sciences, v37, 
Cournot, Antoine Augustin, v08, 92 

Cours d’analyse, v35, 17 

cover, covering, v09, 67-71, 79, 86 
cover, order, v09, 69, 70 

covering, aperiodic, v44, 61-64 


65, 69, 70, 73, 75, 77, 80, 81, 111 


114 


covering, irregular, v44, 49-53 

covering, periodic, v44, 8, 37-60 

covering, regular, v44, 37-44, 96, 100 

covering, semiregular, v44, 45-49 

Cox, Gertrude Mary, v59, 60 

Coxeter, HSM, v31, 38 

Coxeter, Harol Scott, v08, 33 

Coxeter, Harold Scott MacDonald, v23, 13, 42, 65, 72, 116 
Coxeter, Harold Scott Macdonald 'Donald', v44, 89, 107, 114, 115 
Coxeter," Harold Scott MacDonald ""Donald""", vi7, 76, 77, 78, 148 
crafts, v40, 15, 16, 100 

Cramer, Gabriel, v45, 75 


Cramer rule, 


v28, 127-129 


crater (Lunar), v37, 9, 31, 51, 59, 64, 91, 111 
creative process, stages of the, v20, 10, 23-27, 144 
Creighton Buck, Robert, v07, 33 

Crelle, August Leopold, v18, 121 

Crelle’s Journal, v1i8, 120-122 

Crichton, Michael, v32, 12, 122 

Crimea (peninsula), v37, 79, 80, 83 


critical line, 


v39, 151-152 


critical path, v10, 58-64, 137 
Cromwell, Oliver, vi4, 42, 81 
Crookes, William, vii, 76-79 
cross-docking, v56, 114 

crossed cousins, v35, 77 

Crow (Native Americans), v35, 66 
crowd movements, v55, 101-103 
cryptanalysis, v43, 12-15, 20, 105 
cryptogram, vi2, 99 


cryptography, 
cryptography, 
cryptography, 
cryptography, 
cryptography, 
cryptography, 
cryptography, 
cryptography, 


polyalphabetic cipher, v43, 15 

public key, v43, 129 

quantum, v43, 130 

substitution cipher, v43, 13, 15 

transposition encryption, v43, 12, 13 

v35, 93, 94, 106 

v43, 7, 10, 11, 19-21, 25, 105, 117, 119, 125, 129, 130 
v55, 116-118 


Cryptomania (world), v43, 91 
crystallisation, v48, 122 

crystallographic classification, v23, 22, 23 
crystallographic restriction, v23, 23 
crystallography, v17, 78 

crystallography, v55, 64 

crystals, v23, 21-23, 133 


CSMA/CD, v48, 


66-68 


Cuarto del Rey, vi6, 115 
cube, Lesk, v60, 149 
cube, O’Beirne, v60, 149 


cube, Rubik’s, 


W238. 424.199 


cube, snub, v23, 60 

cube, Soma, v23, 120, 121, 125 

cube, Soma, v60, 147, 148 

cube, Steinhaus, v60, 149 

cube, truncated, v23, 18, 60 

cube, v04, 28, 35, 132 

cube, v05, 32, 78, 83, 86, 96, 109, 119, 120, 127 
cube, vi0, 48, 72-74, 80 

cube, vil, 19-20, 56-57, 71, 103-108, 114-127, 144 
cube, vi7, 58, 63, 73-76, 105-107 

cube, v23, 18, 45-51, 69-73, 92-95, 98-101, 135 
cube, v60, 145-149, 152 

cubing, v38, 129, 136, 146-150 

Cubism, vii, 133-154 


cubism, v23, 115 

Cubo-Futurism, vii, 151 
cuboctahedron, v23, 50, 51, 60, 63 
cuboid, v25, 61-63 

cuisine, v40, 7, 15, 146, 152 
Cullen, James, v21, 104 

cultural interaction, v20, 105-124 
cultural manifestation, v40, 87 
culture, Aztec, v40, 77 

culture, Inca, v40, 66, 79 

culture, Khmer, v40, 74 

culture, Mayan, v40, 78 

curriculum, v47, 51, 61, 147, 155 
curse, loser’s, v57, 76 

curse, winner's, v57, 38, 53 

curse of dimensionality, v33, 99-104 
curvature, average, v36, 97-99, 106 
curvature, directional, v36, 92, 107, 134 
curvature, Gauss, v36, 93, 94, 95, 107 
curvature, geodesics, v26, 50 
curvature, mean, v26, 136-138, 140 
curvature, of Gauss, v26, 135-140 


curvature, of the circumference, v26, 49, 50 


curvature, sectional, v36, 135 
curvature, v09, 32-34, 36, 37, 39, 131 
curvature, vii, 26, 46-52, 61, 138-139 
curvature, v29, 67, 86-87, 127, 140 
curvature, v36, 92-114, 133-141, 151-168 
curve, bLlancmange curve, v09, 100 

curve, Cassini oval, v29, 27 

curve, catenary, v29, 106, 144, 145, 147 
curve, clover, v29, 135 

curve, demand, vi9, 46, 98, 99, 107 
curve, dragon, v09, 88-92, 103-105, 127 
curve, empirical, v29, 36, 38 

curve, heart, v29, 136 

curve, Hiigelschafter egg, v29, 135 
curve, Hilbert, v09, 75-78, 89, 126 
curve, Levy, v09, 89 

curve, Lorenz, v1i9, 146, 148 

curve, of fish, v29, 136 

curve, of pursuit, v29, 96-99, 141 
curve, parallel, v20, 149 


curve, Peano, v09, 71-76, 79, 82, 83, 126, 127 


curve, periodical, v29, 32-33, 36 
curve, Phillips, v19, 46, 47 

curve, piriform, v29, 27 

curve, quadratic, bell, v29, 38 

curve, quadratic, Moritz, v29, 136 
curve, quadratic, v29, 29 

curve, space-filling, v09, 71-72, 125, 126 
curve, string of eggs, v29, 136 

curve, supply, v19, 87, 88, 99 

curve, T. Fay butterfly, v29, 136 
curve, tractrix, v29, 43-44, 50, 98-99 


curve, v04, 25, 61-64, 68, 69, 73, 82, 95, 102 


curve, v20, 51-59, 71-74, 149-151 

curve, v37, 37-40 

curve, Von Koch, v20, 71, 73 

curves, explicit, v29, 50 

curves, implicit, v29, 50 

curves, Logistical, v29, 107, 108 

curves, of Bézier, v29, 28, 148, 150, 151 
curves, of constant width, v29, 126-127 


curves, of Lissajous, v29, 31, 109-112 


curves, of typography, v29, 153-154 
curves, rhodoneas or roses, v29, 118 
curves, splines, v29, 151 


curves, v18, 56, 59-60, 67, 70, 75, 78 
cusp, v55, 43, 44, 46, 47, 54, 56, 57, 


cut edge, v53, 52-54 

cut set, v53, 53, 54, 77 
cut vertex, v53, 52,53 
CWA, v33, 33, 34 

Cyber Monday, v56, 75 


62, 65, 66, 69, 84, 85, 89-96, 98, 101, 


Cycle; V0; 24,23, 24°28). 30, 31,42. 47, 90; 116, 118, 138 
cycle, v50, 45, 47, 48, 60, 64, 68, 69, 75, 134, 135 


cycle, v53, 25, 26, 28, 37 


cycles, costs (average/marginal), v19, 69-78 


cycles, economics, v19, 9, 143-145 
cycles, isoquant, v19, 73 

cycles, Juglar, v19, 145 

cycles, Kitchin, v19, 145 

cycles, Kondratieff, v19, 145 
cycles, Mitchell, v19, 145 

cycles, production, v19, 73 


cycles, supply and demand of labour, v19, 87, 88 


cycles, v20, 82-83 
cycles, Wage, v19, 87 
cyclic, v20, 80-83, 145 
cyclinder, v40, 101 
cycloid, v07, 60-62, 71 
cycloid, v18, 29-31, 70 
cycloid, v25, 32-37 
cycloid, v29, 87-95 
cycloid, v60, 90-93, 96 
cylinder, v05, 100, 136, 139, 142 
cylinder, v06, 23, 77 
cylinder, v25, 29-31 


cylinder, v26, 68-79, 95, 135-139, 155, 164 
cylinder, v36, 44, 58-60, 63, 69, 70, 88 


cylinder, v55, 22-25 
Cyril, vi5, 40 


Cyril of Alexandria, (saint), v37, 11-13 
D’Alembert, Jean Le Rond, vi4, 97, 127-129 


D’Alembert, Jean le Rond, v54, 93-95 
D’Ambrosio, Ubiratan, v40, 11, 50 
D’Arcy Thompson, v01, 125 

D’Hont’s formula, v49, 72 

da Verona, Giovanni, v23, 37 

da Vinci, Leonardo, v14, 8 

da Vinci, Leonardo, vi8, 52 

da Vinci, Leonardo, v23, 35, 36, 42 
da Vinci, Leonardo, v24, 19 


da Vinci, Leonardo, v60, 20, 128, 142 


Daisyworld, v28, 146, 149 
Daley, Daryl John, v53, 104 
Dali, Salvador, vii, 148, 152 
Dali, Salvador, v23, 70, 107, 116 
Dali, Salvador, v55, 45 

Dali, Salvador, v60, 134, 137 
Dante, v35, 16 

Dante Alighieri, vi6, 16 
Dante Sonata, v35, 120 
Dantzig, George, v10, 118-123 
Dantzig, George, v31, 77-78 


Dantzig, George, v56, 33, 35, 103, 118 


Darboux, Gaston, v31, 143 


102, 112 


dark energy, v36, 162, 167, 169 

dark matter, v36, 159, 160, 167, 169 

Darmstadt (city), v18, 117 

DARPA, v48, 75 

Darwin, Charles, vi5, 100 

Darwin, Charles, v28, 14, 15, 57, 107 

Darwin, Charles, v31, 68, 69, 87, 103, 105 
Darwin, Charles, v39, 41 

Darwin, Charles, v58, 11, 14, 17 

data, cooked, v49, 72 

data, raw, v49, 72, 74 

data display, v51, 14, 15, 100 

data mining, v33, 95-99, 145 

data mining, v56, 25, 121, 128, 129, 137 

data visualisation, v33, 103-106 

datification, v51, 19-21, 97, 109, 111 
Daubechies, Ingrid, v39, 127, 137 

DaVinci, Leonardo, v05, 49, 91, 96, 100, 110-112, 118 
DaVinci, Leonardo, v1i6, 24, 41, 48, 56, 57, 65-67 
Davis, Martin, v37, 129-131 

Davis, Martin David, v25, 110 

Davis, Philip J., v20, 16, 20, 28, 32, 40, 124 
day, v38, 35-40, 42, 60, 64-81, 86, 119 

DDoS (distributed denial of service), v51, 21 

De Analysi, v14, 58-63, 87, 88 

de Branges de Bourcia, Louis, v25, 95 

De Carcavy, Pierre, v0O7, 53, 54, 58, 100, 101 

De Divina Proportione, v16, 51, 56, 57, 60 

De Finetti, Bruno, v45, 71, 77 

De Gua, Jean Paul, v05, 135 

de la Vallée Poussin, Charles-Jean, v54, 131, 135 
De Méré, Chevalier, v24, 42-44 

De Methodis, v14, 63-64, 87 

De Moivre, Abraham, v24, 50, 122-125 

de Moivre, Abraham, v46, 58, 63, 65, 73 

De Morgan, Augustus, v10, 43 

De Morgan, Augustus, v33, 29 

De Morgan, Augustus, v37, 70 

De Prospectiva Pingendi, v16, 25, 27, 49, 50, 91, 97 
De re Aedificatoria, vi6, 25, 142 

De Stijl, vii, 149, 153 

de Vigenere, Blaise, v02, 43 

de Vigenére’s square, v02, 43-47, 49, 50, 128 
death statistics, v24, 131 

deaths by horse-kick, v13, 58-61 

Debray, Régis, v22, 90 

Debreu, Gérard, v55, 99 

Debussy, Claude, v35, 114 

Decameron, v16, 44, 77, 78, 83 

decidability, v37, 128 

decile, v49, 21 

decimal, v02, 10, 79, 82-83 

decimal, v06, 11, 17, 18, 52-56, 87, 94, 95, 100, 101, 103, 104, 106, 109, 114, 120, 124, 125, 128 
decimal, v25, 14, 49, 78 

decimals of v2, v05, 66, 65, 69 

decision, v25, 110, 124, 126 

decision theory, v58, 9, 83 

decision tree, v33, 75,77, 143 

decision tree, v51, 2, 114, 129 

decision tree, v58, 54, 55, 83 

decision variable, binary, v56, 63, 66, 68, 70, 71, 84, 87, 92, 100, 101, 104, 126, 131, 136 
decision variable, v56, 38, 65, 74, 85, 105 
decision-making, adversarial, v45, 13, 15,89, 145 
decision-making, multi-criteria, v45, 14-16, 45-68, 110, 145 


decision-making, multi-objective, v45, 14, 15, 145 
decision-making, under certainty, v45, 13-15 
decision-making, under uncertainty, v45, 15, 110, 145 
decision-making, v58, 7, 9, 12, 54, 62, 83, 93 
decisions, imperfect, v45, 122 

decisions, operational, v56, 61, 82 ,115 

decisions, perfect, in games, v45, 114-121 

decisions, strategic, v56, 61, 83, 115 

decisions, tactical, v56, 61, 80 

declination, v30, 16-17, 104, 109, 112, 114-116,119,120 
decoding, v48, 96, 129 

Dedekind, Julius Wilhelm Richard, v1i8, 61, 106, 124-126 
Dedekind, Julius Wilhelm Richard, v25, 84 

Dedekind, Julius Willhelm Richard, v37, 107 
Dedekind, Richard, v22, 39 

Dedekind, Richard, v31, 29,75 

Deep Blue, v31, 85, 86 

Deep Blue, v33, 16, 17 

Defence of Cadiz, La, vi6, 114, 116, 117-122 
deferent, v30, 36-39 

deferent, v38, 54, 55 

definitions, v49, 11, 12, 14 

DEFLATE, v48, 93-95 

deformation, elastic, v36, 52, 72, 91, 98 
deformation, rigid, v36, 88, 89, 91 

deformation, v36, 42, 46, 54, 91, 112, 151 

degree, of associativity, v53, 74 

degree, of centrality, v53, 62, 85, 124, 125 

degree, of connectivity, v53, 52, 53, 58, 61, 98 
degree, of influence, v53, 55, 62 

degree, of intermediation, v53, 65 

degree, of proximity, v53, 66 

degree, of separation, v53, 10, 39-41, 46, 55, 57, 88 
degree, v04, 96, 100, 109, 110, 114 

degree, vO7, 21, 24, 34, 49, 91, 98, 110, 132 

degree, vi7, 14, 15, 83-91, 94, 103 

degree, v53, 18, 21, 39, 52-54, 59, 61-63, 74, 75, 83, 89-92, 97 
degree (equations), v05, 40, 65, 66, 86, 140 

degree of a vertex, v34, 52, 56, 134, 135 

degrees of freedom, vii, 26-28, 35 

degrees of freedom, v42, 81 

Dehn, Max, v23, 42 

Dehn, Max, v25, 108 

Dehn, Max, v35, 21 

del Ferro, Scipione, vi7, 84-89 

del Ferro, Scipione, v25, 69-71 

del Ferro, Scipione, v54, 33 

Delambre, Jean Baptiste Joseph, v38, 105, 111, 112, 116-119, 125 
Delannoy, Henri-Auguste, v50, 12, 60 

Deleuze, Gilles, v22, 90 

Delian problems, v29, 122-123, 138 

Deligne, Pierre, v31, 43 

Deligne, Pierre René, v25, 131, 139 

delivery time, v56, 37, 78 

Della Francesca, Piero, v05, 96, 115, 118 

Della Francesca, Piero, vi8, 53 

della Francesca, Piero, v23, 35, 37 

Della Pittura, vi6, 16, 19-21, 25, 39, 41, 67, 68, 138 
Delos (Greek Island), v25, 15, 16 

Delsarte, Jean, v35, 17 

deltahedron, v23, 57-59 

deltoid, v29, 7,92 

demand forecasting, v56, 20, 67, 126 

Demetrius, v03, 27-28 


demonstration, v20, 16, 19, 97-99, 143, 
Denevan, Jim, v27, 82 
dense layer, v51, 80-83 
density, v1i8, 25-26, 94, 95, 103 
density, v25, 39-41, 55, 91 
density, v34, 122-127 
deoxyribonucleic acid (DNA), v52, 8, 40, 49, 87-91 
depletion method, v29, 67 

depletion method, v52, 12 

depth, v27, 108, 114, 116-118 

derivation, rules of, v46, 110 

derivative, v14, 12-21, 60, 66, 122, 127, 128, 130, 137 
derivative, v29, 20,54, 59-61, 70, 72, 97 
derivative, v37, 40, 85, 90, 91, 100 

derivative, v38, 153 

derivative, v46, 105-108, 110-116, 118, 120, 121 
derivative, v47, 11, 69, 70, 81, 82, 110, 111 
derivatives, vi9, 76, 77, 101 

Derive, v28, 34, 64, 100 

Derive, v29, 8, 30, 50, 62, 72, 153 

Derrida, Jacques, v31, 77 

Desargues, Gerard, v18, 54 

Desargues, Gérard, v09, 28, 31 

Descartes, Rene, v04, 25, 39, 47 

Descartes, Rene, vii, 30 

Descartes, Rene, v29, 11,122, 141 

Descartes, Rene, v46, 20,22 

Descartes, René, v05, 27, 143 

Descartes, René, vO7, 53-54, 57, 69-71 

Descartes, René, vi6, 36, 63, 129-132 

Descartes, René, vi8, 70-71, 73, 74, 84 

Descartes, René, v21, 45, 46, 79, 31 

Descartes, René, v23, 40, 80, 81 

Descartes, René, v27, 123, 136, 137 

Descartes, René, v31, 16 

Descartes, René, v54, 41-44, 48, 50, 51, 90, 92 
Descartes, Reneé, v06, 58 

Descartes, Reneé, vi4, 40, 53, 68, 79, 89, 121 
Descartes, v22, 79 

Descartes. Reneé, v37, 28, 29 

Descriptio Urbis Romae, vi6, 68, 69 

design, 24k factorial, v59, 113-116, 121 

design, amimon, v44, 29, 30 

design, blocks, v59, 116-120 

design, chidori tsunagi, v44, 29, 30 

design, experimental, v59, 13, 16, 19, 20, 22, 25, 46-61, 63, 67, 
design, factorial, v59, 106-116 

design, fundo, v44, 28 

design, nowaki, v44, 28, 29 

design, of communications, v56, 16, 90, 97 

design, of networks, v56, 91, 94-97, 133 

design, of school routes, v56, 83, 95 

design, one factor, v59, 91-106, 116, 151 

design, random, v59, 54, 91-106, 149, 151 | 
design, sashiko, v44, 27, 29-32, 90 

design, seigaiha, v44, 28 

design, shippo, v44, 28 

design, two factors, v59, 106-113 

design, v20, 111-114, 125, 134-141, 146 

design, v40, 13, 71, 103-107, 110, 146-150 
destination, v48, 9, 13, 14,17, 18, 64, 68-74, 127-129, 133, 134, 
determinant, lower, v28, 98 

determinant, order, v28, 97, 101 

determinant, vi7, 59, 154, 155 


145, 147 


68, 91-122, 125, 144, 149 


136 


determinant, v28, 95-100, 126-128 

determinism, v09, 129, 130 

deterministic chaos, v42, 47, 48 

deterministic method, v03, 133 

deterministic polynomial, v03, 124, 133 

Deutsche Mathematik, v39, 52 

deviation, standard or typical, v59, 29-33, 39, 53, 133 
deviation, v59, 14, 55, 96-98, 102, 118 

Devil in music, v35, 120 

Devil’s staircase, v09, 101-102 

Dewitt, Bryce, vii, 131 

dextrorotatory, v1i7, 66 

Dhaulagiri, v43, 97, 102, 104, 114 

DHCP, v48, 75, 81 

diagonal, v25, 21, 22, 61, 98 

diagonal, v40, 22-24, 37, 73, 85, 104, 135 

diagonal, v44, 23-26, 51, 67, 68, 137, 139, 140, 156 
diagonal argument, v22, 40, 53, 56, 109 

diagonal of the square which is incommensurable with its side, v20, 63 
diagonalisation, v43, 38-40, 50, 98, 102, 105, 106, 114, 115 
diagram, scatter, v13, 31,137 

diagram, stem and leaf, v13, 32,33 

diagram, tree, v58, 53, 54, 55, 57, 90 

diagram, v13, 60, 64 

diagram, v37, 82, 83 

diagram, Venn, v58, 46-48, 50, 52, 53, 57 

diameter, v04, 25, 30, 97, 98 

diameter, v06, 11-14, 16, 19, 129 

diameter, v25, 12 

diamond, v23, 23, 132, 133 

diapason, v35, 109 

Dickens, Charles, v31, 65 

dictionary, v48, 27, 79, 92-94 

Diderot, Denis, v24, 47 

Diderot, Denis, v31, 94, 96 

Dietrich-Buchecker and Sauvage trefoil molecule, v52, 95 
Dieudonne, Jean, v60, 143 

Dieudonné, Jean, v35, 17 

Dieudonné, Jean, v39, 90-91, 94 

Dieudonneé, Jean, v31, 116, 117 

differentiable manifold, v09, 36, 37 

differentiable manifold, vii, 52 

differential, calculus, v25, 31, 47, 51 
differential, calculus, v46, 7,26, 101, 102 
differential, equation, v25, 22, 48, 56, 118, 119 
differential, equation, v46, 65, 116-118 
differential, form, v25, 130 

differential calculus, v55, 20, 21, 26, 69 
differential equation, v42, 10 

differentiation, vi8, 83 

difficulties in learning mathematics, v47, 9, 39, 63, 75, 76, 91, 104, 109 
Diffie, Bailey Whitfield, v02, 100-104, 109 

Diffie, Whitfield, v43, 117 

diffuse integrals, v45, 67 

diffuse set, v45, 83, 85 

diffusion of rumours, vi0, 98 

digital, v04, 120, 128-130, 137 

digital audio, vi2, 112-114, 116 

digital image, v51, 7, 8 

digital signature, v48, 135, 136 

digital sound, v51, 91 

digits, v06, 10, 11-12, 27, 31, 33, 38-42, 53, 80, 88, 91, 92, 94, 97, 98, 100, 101, 106, 109, 111, 113, 114, 125-128, 133-138 
digraph, v10, 19, 58, 59, 137 

digraph, v53, 20, 21, 40, 46, 49-52, 54, 62, 65, 66 


dihedral angle, v23, 46 

Diirer, Albrecht, v29, 127-128, 140, 144, 154 

Dijkstra, Edsger Wybe, vi0, 17 

Dikstra, Edsger, v48, 70 

dilemma, prisoner, v08, 117, 123, 124, 125, 127, 129 

dimension, fractal , v09,48, 78-88 

dimension, Hausdorft-Besicovitc, v09, 49, 126 

dimension, higher, vii, 13, 32-35, 83, 134, 152 

dimension, Lebesgue covering, v09, 68, 69 

dimension, Minkowski-Bouligand, v09, 85 

dimension, self-similar, v09, 67 

dimension, similarity, of, v09, 81-86 

dimension, temporal, vii, 89 

dimension, third, vii, 13, 19-24, 64, 67, 69, 101, 104, 139 
dimension, topological, v09, 68-72, 79, 80, 120, 126 

dimension, v04, 35, 38, 65, 109 

dimension, vi7, 14, 16-24, 65-82, 102 

dimension, v25, 40-41, 115, 116, 131-137 

dimension, v42, 12, 24, 29-44, 51, 52, 58, 61, 62, 64, 67, 92, 1411, 118, 121, 128 
dimensional analogy, vii, 9, 13, 17, 19, 20-22, 62, 63, 67, 104, 122, 128, 129 
dimensioned, vi0, 91, 92 

dimensions, v55, 21, 25, 29, 38, 40-48, 54, 57, 81, 90, 96, 114 
DIN A, v05, 80, 81 

DIN sheets, v60, 45, 46 

Diogenes Laertius, v21, 12 

Diophantine equations, v07, 87, 123 

Diophantine equations, v27, 46, 47, 65-67, 70, 73 

Diophantus, v05, 65, 126-128 

Diophantus, v07, 10, 12, 73, 80-96, 101, 116,145 

Diophantus, v21, 45, 49 

Diophantus, v24, 37 

Diophantus of Alexandria, v1i5, 37, 41 

Diophantus of Alexandria, v27, 65-69, 103 

Diophantus of Alexandria, v35, 87 

Diophantus of Alexandria, v37, 15, 16, 48, 126 

Diophantus of Alexandria, v54, 28, 30, 31, 38, 97, 111, 112, 114 
dipyramid, v23, 53-55, 58 

Dirac, Paul, v31, 114, 115 

direct product, v35, 70-74, 97, 127 

direction, normal, v36, 87, 88 

direction, principal, v36, 92, 93 

direction, v26, 54, 62,102, 108, 151, 153, 157 

Dirichlet, Johan, v34, 86 

Dirichlet, Johann Peter Gustav Lejeune, v27, 595-58, 61, 63, 70 
Dirichlet, Peter, v31, 20 

Dirichlet, Peter Gustav Lejeune, v0O7, 86, 95, 106, 114 
Dirichlet principle, see principle pigeonhole, v24 

disc, galactic, v30, 134, 135, 140, 144 

disc, Poincaré, v36, 102, 104, 112, 113, 136 

disc, solar, v30, 83, 84, 86, 90, 159, 160, 162, 163 

disc, v20, 90-94, 145 

disc, v36, 12, 30, 31, 37, 62-64, 69-71 

Discourse on the Origin of Inequality Among Men, The, v35, 37 
discrete, mathematics, vi8, 28 

discrete, v1i8, 25-49, 54, 66, 79, 93, 102 

discrete, v38, 20-23 

discrete, values, v18, 27 

Discrete Cosine Transform, v48, 100 

discretisation, v48, 50-52, 95, 97 

disease, v49, 11, 14, 25, 48, 65, 77-80, 85, 86, 89-94, 96-98, 100, 110, 118 
Disquisitiones Arithmeticae, v18, 120 

dissonance, vi2, 148 

distance, v04, 9, 10, 11-24, 40, 45, 62, 73-75, 80-82, 102, 106, 113-116, 140-146 
distance, vii, 27-37, 42, 48-52, 84, 105-108 


distance, v25, 23, 31, 48, 64, 86, 146 

distance, v26, 26-31, 46-49, 57-66, 99-102 

distance, v36, 82, 83, 87-91, 107-114, 150 

distance to the horizon, v20, 77-79 

distortion, in the direction of the meridians, v26, 75, 91, 156 
distortion, in the direction of the parallels, v26, 75, 91 
distribution, balanced dice, v13, 50, 111-113 
distribution, binomial, v13, 55-58, 86 

distribution, binomial, v29, 35 

distribution, binomial, v42, 70, 72-75, 77 
distribution, binomial, v59, 23, 35-38 

distribution, chi-square, v59, 24, 54, 99 
distribution, chi-squared, v13, 113 

distribution, exponential, v59, 24 

distribution, Fisher—Snedecor, v59, 24, 54, 99, 151 
distribution, Gaussian, v42, 72 

distribution, geometric, v42, 73 

distribution, Maxwell—Boltzmann, v42, 79, 81, 83 
distribution, normal, v13, 23,53, 61-68, 84, 113 
distribution, normal, v29, 35 

distribution, normal, v42, 74, 75 

distribution, normal, v59, 23, 24, 27-39, 96, 98 
distribution, of probability, v42, 69-71, 75, 78 
distribution, of velocities, v42, 57, 67, 74, 76, 79, 81 
distribution, Poisson, v1i3, 58-61 

distribution, Poisson, v59, 23, 35, 38-40 
distribution, probability, v59, 21-24, 29, 35, 49,52, 53, 100 
distribution, reference, vi3, 113 

distribution, Student t, v59, 24 

distribution, uniform, v42, 73 

distribution, uniform, v59, 23 

distribution network, arcs, v56, 47, 95, 97-102, 106 
distribution network, nodes, v56, 47, 49, 56, 95, 97-99, 104, 131 
distribution network, v56, 8, 83, 91, 93, 97, 99 
distribution of the primes, v39, 129, 139, 148-149 
distributivity, v37, 105 

dithering, v09, 78-79 

diurnal circles, v38, 37, 38 

diversity, v33, 41, 44, 121-123, 137, 143 

divide and conquer (technique), v50, 35, 36, 139 
Dividing in extreme and mean ratio, v01, 23, 24, 47, 143-144 
Divine proportion, see golden proportion, v16 

divine proportion, v05, 91, 92, 94 

divisibility, v04, 27 

divisibility, v37, 107, 108 

divisibility, v44, 41, 42 

division, v20, 49, 110, 111, 118-119, 122 

division, v40, 29, 43-48, 73-74, 116, 131 

division by 0, v46, 88, 89 

divisions, vi8, 15, 43 

divisor, v03, 13-14 

divisor, v25, 23, 25, 28, 124, 144 

divisor, v35, 89-92, 109 

Dixie, Mark, v58, 79, 81, 82 

DNA, v24, 140-143 

DNA, v28, 22, 107, 108, 111, 121 

DNA, v55, 64 

DNS, v48, 75, 77, 78, 79, 81, 128 

docking, v33, 50 

doctor/doctorate, v37, 18-20, 51, 88, 97, 132 
dodecadeltahedron, v23, 58 

Dodecahedron, great, v16, 64 

dodecahedron, pentakis, v23, 62, 104 

dodecahedron, rhombic, v23, 18, 62, 63, 93-94 


dodecahedron, snub, v23, 60 
dodecahedron, stellated, v23, 64 
dodecahedron, truncated, v23, 60 
dodecahedron, v04, 28 

dodecahedron, v09, 13 

dodecahedron, vi0, 55, 72-74, 79, 80 
dodecahedron, vi7, 71, 73, 76, 109 


dodecahedron, v23, 11, 23, 25, 27, 31-33, 52, 64, 75,77, 83 


dodecaphonic circle, v35, 114-116, 121, 124 
dodging military service, v1i3, 94-95 
Dodgson, Charles, v31, 107 

Dogson, Charles, v45, 127 

Doll, Richard, v58, 103, 105-109 

dolos, v23, 125 

domain, v29, 63-65 

domes, v23, 35, 101-107, 113 

dominance of an imputation, v08, 133, 134 
Dominguez, Oscar, vii, 153 

domino, v44, 151 

domino, v50, 30, 33, 50 

Domitian, vi6, 134 


Doha Rosa (fictional caracter), v27, 46, 47, 51, 52, 61, 73 


Donatello, vi6, 9-16, 19, 32, 38, 62 
Dos Passos, John, v27, 45 

Dostoyevsky, Fedor, v31, 65, 105 
Dostoyevsky, Fyodor, v37, 85, 91 
Douady, Adrien, v09, 109, 110, 111 
double blind, v13, 120-121, 124 

double counting, v34, 49-53, 133, 135 
double entry, v19, 7, 21 

double pendulum, v32, 7, 85, 88, 89 
double-blind, v49, 85, 86 
double-blind, v59, 56, 57, 126, 135 
doubling a cube, v01, 67 

doubling of period, v32, 78, 86 
doubling the cube, v09, 26 

doubling the cube, v38, 144, 147, 148 
doughnut, v36, 18, 37, 42, 52, 68, 132 
Dow, Charles Henry, v19, 126, 127, 145 
Dow theory, v19, 126 

Dowker notation, v52, 44, 48 

draughts, v50, 11 

drawing and redrawing, v13, 76 

Dreyfus affair, v58, 14, 15 

drip and splash, v27, 87, 88 
drunkard’s walk, the, v24, 80-81 

dual, v34, 58, 59, 133 

duality of polyhedra, v23, 19, 47, 68 
Duchamp, Marcel, vii, 142-148, 154 
Duchamp, Marcel, v27, 125, 129, 130 
Dudeney, Henry E, v50, 81 

Dudeney, Henry Ernest, v08, 34, 35, 36 
Dudeney, Henry Ernest, v41, 38 

Duhem, Pierre, v32, 42-45 

Dunkirk (city), v38, 96, 102, 110-112, 116, 125 
Duomo of Florence, vi6, 11, 14 
duplication, of the circle, v41, 65, 105-109 
duplication, of the circumference, v41, 105, 107 
duplication, v41, 42, 62, 65, 81, 83 
duplication of the cube, v23, 50 
Durer, Alberto, v04, 34-36 

Durer, Alberto, v35, 51, 52 

Durer, Albrecht, v01, 105, 108, 109, 110 
Durer, Albrecht, v05, 96 


Durer, Albrecht, v23, 36-38, 85, 86 

Durer, Albrecht, v27, 60 

Durer Albrecht, vi6, 27-31, 44, 46, 73-76 
Durero, Alberto, v60, 128 

Durkheim, Emile, v35, 69 

dynamical system, v55, 19-21, 27, 81, 85, 127-137 
Dyson, Freeman, v31, 75 

e-commerce, v56, 126 

EAN-13, v02, 94-95 

earlobe, v49, 78 

early attention, v53, 133 

early detection, v53, 124, 132-134, 137 

Earth, flat, v36, 14, 16, 144 

Earth, spherical, v36, 14, 17, 144 

Earth, v04, 10, 28, 73, 76, 95-100, 102, 104 107-116, 118, 135-137, 139, 142, 145, 146 
Earth, v36, 11-24, 35, 146, 150-155 

Easter, v38, 60-61 

EBNF, vi5, 141 

eccentricity, v18, 56-57 

eccentricity, v30, 56-58, 112 

echo-chamber effect, v51, 123, 124 

Eckert, John Presper, vi5, 113-116, 118 

Eckert Jr, John Adam Presper, v37, 118 

eclipse, annular, v30, 69, 72, 75 

eclipse, Moon, v30, 65-68, 70-72, 123, 155 
eclipse, partial, v30, 68, 69, 72-74 

eclipse, solar, v30, 65, 67-72, 74, 83 

eclipse, total, v30, 65, 69, 72-74 

eclipse, v26, 16, 37, 43, 88, 118 

eclipse, v30, 7-9, 65, 69 

ecliptic, plane of the, v26, 38, 39, 114 
ecliptic, v30, 17, 26, 52, 54, 58, 68, 84, 87, 88, 109 
ecliptic, v38, 38-42, 46, 52, 53,59, 97 

Ecole libre des hautes études, v35, 40 

Ecole normale supérieure, v35, 17, 29 

Ecole Polytechnique, v39, 16 

ecology, v32, 99, 100, 131 

ecology, v55, 77-79 

economic cycle, v55, 99, 100 

economic order quantity, v56, 38, 74, 76, 80 
economics, v55, 74, 87, 88, 99-101, 105, 127 
economies of scale, v56, 63, 65, 66 

ecosystem, v28, 48, 131-133 

Ecuador, v60, 108, 112 

ecumene, v26, 12, 14, 141 

Eddington, Arthur, v31, 115, 116 

edge, v23, 17-19, 36, 45-52, 58-69, 78-91 

edge, v25, 16-17, 62, 63, 133 

edge, v34, 35-37, 51-59, 90-92, 101-106, 133-135 
edge, v53, 11-13, 15-26, 28-30, 32, 34, 35, 39, 40, 42, 43, 49-52, 54, 57-59, 66, 71, 74, 75, 80, 88, 90, 94, 95, 133 
edges, v10, 18-22 

Edgeworth, Francis Ysidro, v56, 47 

Edison, Thomas Alva, vi2, 112 

Edison, Thomas Alva, v31, 56 

Edmonds, Jack, v43, 73, 84 

Edmunds, George, v55, 96, 97 

EDSAC, vi5, 117, 128 

education, v40, 11, 55, 125, 152 

EDVAC, vi5, 113, 115, 116 

effect, anchoring, v49, 110 

effect, butterfly, v09, 130-133 

effect, butterfly, v32, 37, 41,57, 59, 69-80, 93 
effect, Droste, v09, 51,52,55,57,58 

effect, greenhouse, v32, 102, 105, 107-109, 113, 123, 128, 131 


effect, mixing, v32, 59, 69-80, 85 

effect, placebo, v49, 385, 86 

Efstathiades, Hariton, v53, 51 

Eglash, Ron, v09, 17-19 

Egyptian numeration, Indo-Arabic, v54, 24, 25 

Egyptian numeration, positional, v54, 22-24 

Egyptian numeration, v54, 23 

EI Periddico (newspaper), v49, 13, 18, 24, 27, 51, 52, 73, 95, 102 
Eiffel, vi5, 133 

Eilenberg, Samuel, v31, 117, 145 

Einstein, Albert, v04, 10, 65, 70, 74-76, 139-142, 145, 146 
Einstein, Albert, vii, 53, 98, 139 

Einstein, Albert, vi8, 58 

Einstein, Albert, v22, 15-20, 78 

Einstein, Albert, v31, 11,71, 115, 116, 120, 121, 125, 128 
Einstein, Albert, v35, 12, 121 

Einstein, Albert, v36, 11, 20, 23, 76, 147-57, 162, 163 
Einstein, Albert, v37, 93, 97, 99, 104, 110 

Einstein, Albert, v55, 109, 112, 125 

El Mundo (newspaper), v49, 19, 54-57, 73 

El Pais (newspaper), v49, 10, 11, 17, 24, 26, 31, 50, 51, 53, 56, 62, 64, 65, 69, 73, 75, 80, 96, 101, 102, 132 
elasticity of demand, v19, 105-107 

Elcano, Juan Sebastian, v27, 124 

Elcano, Sebastian, v36, 16 

Eleatic School, vi8, 16 

election poll, v49, 71-74 

elections, non-unipersonal, v45, 128-130 

elections, unipersonal, v45, 123-128, 141 

electoral polling, v13, 45, 93, 98-100 

electoral polls, v53, 126, 127, 129, 132 

electromagnetism, v17, 136 

element, inverse, v37, 104, 105 

element, neutral, v37, 104-106 

elementary catastrophes, v55, 11, 12, 31, 41-46, 62, 81, 101, 107, 114, 122 
elementary particles, v18, 131 

Elementary Structures of Kinship, The, v35, 35, 41, 66, 72 
Elements, vi6, 51, 56, 61, 74 

Elements, v22, 11-14, 20, 23, 34, 35 

Elements, v35, 20 

Elements by Euclid, v18, 18, 22, 45, 60, 133 

Elements by Euclid, v25, 9, 22,23, 27, 66 

Elements of Geometry, The, v04, 26, 27, 38, 41, 46-47, 53, 54, 69 
Elements of Geometry, v01, 21, 22 

Elements of Geometry, vii, 32, 41, 42, 142 

Elements of Geometry, v41, 17, 34-37 

Elements of geometry (work of Euclid), v54, 47, 114, 115 
Elements of Mathematics, v35, 20 

Elf King, The, v35, 34 

eligibility, v59, 129, 130, 144, 145 

elimination, v35, 58-61, 82, 128 

Eliza, v33, 31,32, 141, 142 

Elkies, Noam David, v25, 84 

Elkin, senior, v35, 77 

Elliott, principle of waves, v19, 127, 129 

ellipse, v04, 21, 95-97 

ellipse, v06, 76 

ellipse, v09, 13, 17, 28, 29, 30 

ellipse, v18, 55-58 

ellipse, v25, 46 

ellipse, v27, 20 

ellipse, v29, 19, 42,72, 124, 127-130 

ellipse, v30, 50, 57,58, 69, 74, 112 

ellipse, v37, 14-15, 30 

ellipse, v55, 32-35, 44 


ellipsoid, v06, 77 

ellipsoid, v26, 13, 22-24, 30, 36, 56 

elliptic curve, v35, 98-106 

elliptic curves, and cryptography, v07, 119 

elliptic curves, v07, 116-119, 124, 125, 127, 128, 131, 132, 136, 142 
elliptical, v04, 10, 40, 61, 67-72, 76, 77, 95-106, 141 
ElMundo.es (newspaper website), v49, 14, 27, 28, 75, 98, 103 
ElNortedeCastilla.es (newspaper website), v49, 22 
ElPais.com (newspaper website), v49, 25, 91 
ElPeriodico.com (Newspaper website), v49, 12-14, 16, 19, 28, 79, 81,91, 92 
embedding, v51, 86, 87 

embryonic development, v55, 79-83 

Emerald Tablet, v09, 10 

emergence, v22, 129 

emergency, v53, 62, 121, 122, 124 

emergency care, v56, 89 

EMI (Experiments in Musical Intelligence), vi2, 140 
enantiomorph, v1i7, 10, 71, 81, 82, 145 

encryption of messages, vii, 37-38 

end point, v59, 126, 127, 135, 139 

endless knot, v40, 100-103, 110 

endpoint, v56, 34, 35, 38 

energy, internal, v42, 15 

energy, kinetic, v42, 14-19, 23, 25-28, 89, 114 

energy, potential, v42, 15-17, 19, 28, 84, 115 

energy, v37, 27, 99-101 

energy, v42, 7, 14-17, 25, 26, 40, 45, 46, 64, 65, 68, 75-79, 82-91, 93, 97, 103, 109, 110, 113-119, 122-124, 126, 127, 133, 136, 137 
energy, v55, 35-39, 49, 59, 107 

energy of the system state, v52, 99 

Enflo, Per, v31, 145 

engine, analytical, v1i5, 97-100 

engine, analytical, v37, 67, 71, 72, 74, 76 

engine, difference, v15, 96-97 

engine, difference, v37, 76 

engine, Turing, v37, 128, 129 

engineering, v39, 49, 110, 121 

ENIAC, v06, 89, 91 

ENIAC, vi5, 111, 113-116, 119, 126, 128, 129 

ENIAC, v28, 16, 17, 141, 146 

ENIAC, v31, 78, 79, 118 

ENIAC, v37, 118 

ENIAC, v46, 32 

Enigma, machine, v22, 93-96 

Enigma, v02, 7, 60-77 

Enigma, v58, 8, 113-121 

Enigma machine, v43, 7, 9-10, 14-23, 25-31, 33, 41, 56, 77 
enomon, v38, 31, 35, 36, 75, 85, 86 

Enriques, Federigo, v35, 13 

ensembles, v32, 125, 126 

enthalpy, v48, 119, 120 

entropic gravity, v42, 111 

entropy, v42, 7, 88-91, 83-94, 96, 97, 100-103, 106, 108-112, 122-124, 126, 133, 136, 137 
entry, v57, 49, 52-55, 61, 62, 71 

Entscheidungsproblem, vi5, 108, 110 

enumerability, vi8, 95, 100, 103 

enzyme, v52, 88-91 

EO0Q, v56, 36, 38, 76 

epact, v38, 60 

epicycle, v25, 44, 45 

epicycle, v30, 36-42 

epicycle, v38, 54, 55 

epicycloid, v29, 91-92, 95 

epidemic, AIDS, v28, 61-63 

epidemic, swine flu, v28, 32, 61-63 


epidemic, v28, 57, 61-63 

epidemics, v55, 9, 78, 79 

Epimenides (semi-mythical), v18, 33 

Epimenides of Crete, v22, 9, 49, 72, 112 

epimorphism, vi7, 45-46 

epistolae posterior, vi4, 62, 87, 100, 102, 103, 114 
epistolae prior, v14, 67, 87, 100, 102, 103, 114 

epsilon conjecture, v07, 14, 125, 126-129, 131 

epsilons, v18, 85-90 

epytrocoids, v29, 91,94, 95 

equal temperament, v1i2, 29-32, 35, 120 

equal temperament, v35, 112, 113 

equant, v30, 38, 41 

equant point, v38, 54 

equation, algebraic, v35, 9, 54 

equation, Cartesian, v29, 11,12,16, 41, 47,53 

equation, difference, v28, 69, 70, 75, 78 

equation, difference, v32, 67, 73 

equation, differential, v28, 50, 51, 54-59, 67-69, 75-78 
equation, differential, v32, 14-17, 24-28, 33, 36, 47, 118 
equation, differential, v37, 33, 86 

equation, Diophantine, v25, 61, 84, 110, 148 

equation, Diophantine, v35, 87-106 

equation, Diophantine, v37, 16, 17, 125-131 

equation, explicit, v29, 16, 30 

equation, fifth degree, v35, 54, 71 

equation, homogeneous, v35, 91, 92 

equation, implicit, v29, 16, 25, 30, 134, 135 

equation, linear, v35, 88, 91-93 

equation, Malthus, v28, 59, 133, 136 

equation, Pell-Fermat, v35, 88, 94-97 

equation, polar, v29, 137, 140, 141, 143 

equation, polynomial, v05, 66, 86, 141 

equation, quadratic, v05, 20, 65, 66, 140 

equation, reaction-diffusion, v28, 19-21, 26, 40 

equation, second degree, v1i5, 21, 22, 27 

equation, third degree, v1i5, 21, 27 

equation, v06, 33, 40, 51, 56-59, 64, 72 

equation, v17, 10, 47,54, 83-104, 124 

equation, v25, 40, 61, 69-73, 146-149 

equation, v37, 128 

equation, Verhulst, v28, 28, 57, 69, 76, 84 

equation of time, v30, 98, 99, 101, 102, 117, 118, 125 
equations, cubic, v54, 7, 21, 31-39, 41, 42, 47, 64, 75, 92, 144, 147 
equations, differential, v55, 80-83, 99, 118-120, 123, 124, 127, 128 
equations, Diophantine, v54, 111-113, 117, 120, 121, 123, 144 
equations, Navier-Stokes, v55, 68, 124 

equations, polynomial, v54, 92, 93, 95, 98, 99, 103, 105 
equations, quadratic, v54, 29, 35, 36, 42, 89-92 

equations, v42, 26-28, 42, 43, 46, 47, 50, 51, 54, 57, 66, 67, 76, 117 
equations, v54, 26-32 

equations, van der Waals, v55, 54 

equations and inequations, v19, 40 

equator, v04, 73, 97,98, 107-114, 135 

equator, v26, 22, 23, 77-80, 90, 155-160 

equator, v30, 11, 12, 14, 16-18, 103, 104, 109, 112-116, 120, 121, 125, 151, 152 
equatorial, v30, 17, 151, 152 

equidistance, v04, 19, 23, 32, 46, 47, 71, 82 

equilibrium, Bayesian, v57, 23-24 

equilibrium, Nash, v57, 20, 21 

equilibrium, v28, 26-28, 71, 72, 128 

equilibrium, v42, 54, 55,57,63,65, 66,68, 76, 87, 113, 114, 118, 122, 124, 126, 127, 132, 133 
equilibrium, v55, 9, 11, 14-21, 28, 36-40, 50, 55-57, 66, 67, 78, 83, 88, 90, 95, 99, 122 
equilibrium, v57, 17, 20, 21, 25, 34, 37, 121 


equilibruium, metastable, v42, 116 

equilibruium, stable, v42, 114, 115, 119, 123, 133 
equilibruium, types of, v42, 114, 123 
equilibruium, unstable, v42, 115, 116, 119 
equimultiples, v18, 60 

equinox, v38, 36-38, 52, 60, 79 

equipollent, vi8, 99, 103, 106 

equitable, draw, v24, 93, 84 

equitable, lottery, v24, 93 

equivalence relation, v25, 102, 103 

equivalent, v01, 24, 29 

equivalent strategies, v57, 40 

Eratosthenes, v26, 26-30, 37, 41, 78, 145 
Eratosthenes, v38, 52, 85-87 

Eratosthenes of Alexandria, v09, 11, 12 
Eratosthenes of Cyrene, v31, 131 

Eratosthenes’ sieve, v03, 20-22, 73, 127-128 
Erdos, Paul, v24, 55 

Erdos, Paul, v31, 28-30, 93, 96, 113, 121, 122 
Erdos, Paul, v34, 61-81, 98-100, 106, 112-120, 131 
Erdos, Paul, v53, 36, 38, 47, 48, 56, 89, 90 
Erdés, Paul, v08, 20 

Erdés, Paul, vi10, 17, 47, 98 

Erdés, Paul, vi6, 143 

Erdés, Paul, v21, 90, 99, 105, 106 

Erdos number, v53, 47, 48 

Erlangen, v37, 95-97 

Erlangen program, v17, 129-130 

Erlangen Programme, v09, 41-43 

Ernest, Paul, v20, 20, 21 

error, experimental, v59, 16-25, 55, 67, 96, 99, 120 
error, random, v59, 16, 18, 20, 25, 26, 32, 51 
error, systematic, v59, 16, 50, 51, 96 

error, type I, v59, 78-81, 100 

error, type II, v59, 78, 80-81 

error correction, v48, 16, 34, 42, 47, 60, 62, 74 


error detection, v48, 16, 34, 42, 44, 47, 59, 60, 62, 68, 70, 74, 135 


Escher, Maurits, v09, 55-58, 60, 95 

Escher, Maurits Cornelis, v01, 65, 81 

Escher, Maurits Cornelis, v1i7, 76,78, 146-148 
Escher, Maurits Cornelis, v23, 72, 116 
Escher, Maurits Cornelis, v39, 78-79 

Escher, Maurits Cornelis, v44, 7, 69, 89, 99-110, 114-116 
Escher, Maurits Cornelis, v60, 126, 134, 140 
Escherichia coli, v28, 63-65, 67-70 

Essai sur la théorie des nombres, v35, 21 
estimate, v1i3, 68, 75-87, 93, 98, 100 
estimation, v40, 30, 32, 48 

estimation theory, v34, 28 

Ethernet, vi0, 86 

Ethernet, v48, 59, 60, 63 

ethnography, v35, 25, 29, 36 
ethnomathematics, v20, 105 

ethnomathematics, v40, 7, 10, 11, 16, 41-42, 121-151 
ethnomathematics, v47, 25 

ETP-ALICE, v56, 10 

Etten, Henry van, v08, 23 

Euclid, algorithm, vi5, 127 

Euclid, algorithm of, v44, 43 

Euclid, postulates of, v44, 106 

Euclid, theorem, v03, 15, 32, 57, 73, 103 
Euclid, v01, 21, 22, 147-150 

Euclid, v02, 27, 33 

Euclid, v03, 7, 16, 23, 24, 26, 52, 57 


Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid, 
Euclid 

Euclid 

Euclid 

Euclid 

Euclid 


Euclid’ 
Euclid’ 
Euclidean, 
Euclidean, 
Euclidean distance, 


9, 10, 11, 25-41, 43-52, 55, 59, 66, 69, 71-76, 79, 83, 84, 90, 96 


90, 96, 126, 127, 143 


v04, 

v05, 15, 31, 41, 46, 47, 52, 65, 85, 
v0O7, 73-76, 83, 110, 122 

v09, 23-27, 34, 35, 43, 93 
vii, 30, 32, 41, 42, 51, 94, 137-139, 142 
vi4, 24, 25, 32,79, 125, 136 
vi5, 36, 57, 71, 85, 128 

vi6, 15, 16, 41, 51, 61, 88 
v20, 13-15, 21, 27, 83, 143 
v21, 15, 23 

v22, 11-20, 30, 34, 35, 64 
v24, 35, 37 

v25, 9, 11, 22-28, 66, 67 

v31, 15-16, 36, 44, 87, 92, 94 
v35, 20 

v36, 75, 81 

v37, 9, 15, 60, 79, 128 

v38, 23, 50, 145, 151 

v39, 24, 91, 145 

v40, 26, 34, 35, 41 

v44, 74, 108, 115, 118 

v47, 141, 12, 23, 50, 127 


v55, 110, 125 

v60, 142 

(of Alexandria), v18, 18, 22, 58, 60, 
of Alexandria, v23, 
of Alexandria, v27, 
of Alexandria, v41, 17, 35, 37 

of Alexandria, v54, 47, 56, 108, 114, 
s algorithm, v35, 90, 91 

s Elements, v23, 25, 29-32, 44 
v04, 9, 15-23, 25-41, 53-77, 
v40, 26, 34, 84 

vo9g, 38, 59 


28, 37, 


Euclidean geometry, v24, 9 
Euclidean space, v09, 26, 33 


Eudoxus, 
Eudoxus, 
Eudoxus, 
Eudoxus of Cnidus, 
Eudoxus of Cnidus, 
Eudoxus of Cnidus, 
Eudoxus of Cnidus, 
Eudoxus of Cnidus, 


Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 
Euler, 


v14, 24, 25 
v23, 29, 51 
v26, 25, 26 
v0O6G, 
vi8, 
v25, 


21 

60-64, 73 

12, 30 

v38, 45, 47, 48, 50, 145, 
v41, 22, 135 

Leonard, v55, 24, 68, 69, 129 
Leonhard, v03, 7, 25, 40, 43, 45, 47, 
Leonhard, v05, 86, 128, 141 
Leonhard, v06, 38-39, 42, 59, 81, 
Leonhard, v07, 78, 101, 103, 114, 
Leonhard, v08, 30, 70 

Leonhard, v10, 14-16, 52, 78 
Leonhard, v14, 
Leonhard, v1i5, 
Leonhard, v21, 
Leonhard, v22, 
Leonhard, v23, 
Leonhard, v25, 
Leonhard, v26, 
Leonhard, v27, 
Leonhard, v29, 
Leonhard, v31, 
Leonhard, v32, 
Leonhard, v35, 
Leonhard, v37, 


67 
40, 78, 81 
13, 27, 43-79, 81, 84, 
134, 135 

109-124 

25,50, 54, 88 

94-96, 103, 131, 132 
15, 17,28 

94 

27, 36. a4. 47; 


28-33, 44, 61, 136 
67, 120, 136 


115, 133 


115 


79, 81-92, 102, 105, 106, 120, 140, 141 


148 


48, 49-57, 58, 82, 90, 91, 129, 133, 135 


85, 92, 116 
130, 139 


125-127, 134-137, 139-140 


39, 41, 48, 78, 81, 108, 109 


139-140 


60, 101, 135 


Euler, Leonhard, v39, 16, 25, 36, 41, 145-153 

Euler, Leonhard, v42, 17, 18, 20 

Euler, Leonhard, v46, 7, 28, 29, 32, 33, 39-41, 43, 45, 85, 87, 129 
Euler, Leonhard, v50, 8, 32, 41-43, 46, 51, 70,71, 78, 112, 144, 145, 147, 148-151 
Euler, Leonhard, v53, 33-35, 37 

Euler, Leonhard, v54, 64-69, 71-73, 80, 82, 93, 94, 135, 136, 139, 140 
Euler, Leonhard, v56, 99 

Euler, Leonhard Paul, v52, 12, 14, 77 

Euler characteristic, v52, 77, 78, 82 

Euler formula, v53, 34, 35, 37 

Euler number, v42, 79, 80 

Euler product, v39, 147, 150 

Euler-Lagrange equations, v42, 20, 21, 23, 26, 27 
Euler-Poincare characteristic, v23, 79 

Euler-Poincaré characteristic, vi0, 69 

Euler-Poincaré characteristic, v36, 65-78, 96-99, 106, 107, 120 
Euler’s 36 officers problem, v50, 8, 112, 144, 145 
Euler’s formula, v23, 41, 58, 65, 77-84 

Euler’s formula, v54, 65, 73, 80 

Euler’s product, v03, 57, 103 

Euler’s theorem, v02, 105, 136 

Euler’s zeta function, v03, 56-57, 102-103 

Eulerian cycle, v50, 45, 46-50, 66, 68 

Eulerian path, v50, 45, 46, 48, 49, 50, 65 

Eulerizing a graph, v10, 53 

Eureka, v20, 22, 27, 33, 115-117, 121 

Eureka! (exclamation), v27, 17-19 

EURO, v56, 17 

European Logistics Association, v56, 11 

European Mathematical Society, v35, 27 

European roulette, v24, 112 

Eutocius, v27, 29 

even numbers, v03, 7, 16, 33, 34, 37, 58, 104, 112, 121, 131 
event, favourable, v08, 71 

event, impossible, v08, 71 

event, incompatible, v58, 36, 51 

event, independent, v58, 30, 43, 66 

event, opposite, v58, 24, 34, 51, 53, 56, 67, 86, 131, 136 
event, possible, v08, 71 

event, suaranteed, v08, 71 

events, complementary, v24, 61 

events, compound, v24, 62-63, 67-72 

events, dependent, v24, 70-72 

events, different, v08, 71, 86 

events, equally likely, v08, 71 

events, equiprobable, v24, 62-69 

events, incompatible, v24, 73 

events, independent, v24, 70 

events, repeated, v08, 33 

Everest, v60, 118-120 

every power of two is even, v20, 38 

evidence, v58, 15, 59, 60, 64, 65, 69, 70-80, 82, 83, 109 
evolute, vi8, 30-31 

evolution, v28, 14-16, 30, 76, 108, 145 

evolution, v55, 84, 85, 106 

evolution of a network, v53, 110 

evolutionary computation, v33, 38, 39, 50, 143, 144 

Ewe, people, v40, 51 

exaggerated precision, v49, 16 

examples, v55, 129-133 

exchange, generalised, v35, 67, 73 

exchange, restricted, v35, 74, 75, 77 

exhaustion, method of, vi8, 62, 73 

exhaustion, v25, 12, 30 


exogamy, v35, 69 

Expansidn (newspaper), v49, 103 

expectancy, life, v24, 45, 132-138 

expectancy, mathematical, v24, 45, 102-106, 109, 113, 137 
expected benefit, v45, 75 

experiment, binomial, v58, 13 

experiment, random, v58, 23-27, 36, 38, 42 
experiment, v58, 13, 14, 16, 30, 33, 43 

experimental response, v59, 47, 116, 131 
experimental units, v59, 46, 47, 49-51, 54-98, 91-97, 103, 116-118, 126, 127, 144, 150 
experimentation, v20, 16, 19, 26, 32, 34-37, 147 
explainability, v51, 94, 97, 108, 111-115 
explanation, v20, 37, 75, 105, 109, 122, 147 
exponential, v42, 79, 80, 86, 94, 96 
exponential-linear, growth, vi2, 17 

extra-academic mathematics, v20, 106-124 

extrasolar, v30, 59, 60, 62, 94, 143, 157 

extremes of a function, v29, 57, 61 

Fabri, Honoré, vi4, 83, 108 

face, v23, 17-19, 45-95, 100-111, 116-118, 121-133 
face, v34, 37, 53, 55, 58, 133 

Facebook, v53, 10, 17, 18, 21, 39, 40, 46-48, 91, 52, 55, 62, 68, 74, 75, 79, 84, 86, 87, 102, 123-127, 135, 137 
faces, vi10, 24, 41, 69-76 

factor, common, v03, 46 

factor, prime, v03, 15, 137 

factor, v03, 13-16, 131, 132, 137, 138 

factor, v25, 24-27, 84, 95, 124, 143, 149 

factorial, vi7, 56-57 

factorial, v24, 18-20, 22, 91 

factorial, v25, 73, 86 

factorial, v34, 15, 16, 45 

factorial, v42, 69, 70, 77 

factorial, v46, 33, 35-39, 57 

factorial of a number, v08, 73 

factorial of a number, v50, 57, 132 

factorial of a number, v58, 27, 29 

factorisation, v37, 107, 109 

factors of production, v1i9, 69, 72, 73, 77-79, 100, 102 
Faid, Robert, v31, 141 

failure of reasoning, v49, 117 

fair distribution, v57, 97 

Falcon, Jean-Baptiste, v15, 94 

fallacy, defence’s, v58, 70 

fallacy, prosecutor's, v58, 60, 62, 65, 70, 73 
falsation, v22, 22 

false, negative, v49, 89 

false, positive, v49, 389 

false negative, v58, 85, 86, 88, 91, 95, 99, 101, 102, 108, 124, 125 
false position rule, vi5, 27, 42 

false positive, v58, 57, 82, 83, 85, 36, 88, 91, 93, 94, 95, 98-101, 108, 124, 125 
false positives, v13, 68-69 

Faltings, Gerd, v07, 13, 116, 134, 138 

families of polyhedra, v23, 45-76 

family, v49, 12, 79, 98, 126, 131 

Fan, Wan, vi5, 46 

Farmer, J. Doyne, v32, 39, 40 

Farr, William, v58, 103 

fascism, v39, 55 

fast fashion stores, v56, 123 

Fatio de Duillier, Nicolas, v14, 70-73, 103, 105-106 
Fatou, Pierre, v09, 109, 112, 113, 119 

fault recovery, v48, 62 

Faure, Gabriel, v35, 116 

Fazey, John, v55, 92 


feasibility region, v56, 30, 31, 34, 35, 38 
feature extraction, v51, 29, 48, 49, 71, 81,93 
feature selection, v33, 99-102 

Fechner, Gustav, v01, 95 

Fechner, Gustav, vii, 23, 80 

Fedorov, Evgraf Stepanovich, vi7, 114, 118, 122 
Fedorov, Evgraf Stepanovich, v25, 115 

feed forward, v33, 69 

feedback, v28, 24, 69 

feedback, v51, 107, 108 

Fefferman, Charles, v34, 129 

Feigenbaum, Mitchell, v21, 109, 110 
Feigenbaum, Mitchell, v32, 14, 59, 86, 87 
Feigenbaum constant, v09, 120 

Feit, Walter, v1i7, 123, 124 

Feld, Scott Lauren, v53, 68, 71, 73, 74, 76 
Ferdinand the Catholic, v24, 42 

Ferguson, Robert 0, v56, 51 

Fermat, Last theorem, v55, 117 

Fermat, Pierre, v29, 11,57, 61, 67, 122 
Fermat, Pierre de, v02, 105, 133-137 


Fermat, Pierre de, v03, 7, 25, 38, 40, 44-50, 76, 82, 133, 134 


Fermat, Pierre de, v05, 75, 125, 127 

Fermat, Pierre de, v07, 9-17, 45-72, 73, 78, 86, 97-102 
Fermat, Pierre de, v08, 26, 28, 65, 67, 68, 70, 72 
Fermat, Pierre de, v13, 46-47 

Fermat, Pierre de, v14, 32, 36, 39-42, 121 
Fermat, Pierre de, v1i8, 70 

Fermat, Pierre de, v21, 81, 98, 102 

Fermat, Pierre de, v23, 122 

Fermat, Pierre de, v24, 9, 42-46 

Fermat, Pierre de, v25, 67, 68, 81-85, 95, 97 
Fermat, Pierre de, v27, 68-70, 103 

Fermat, Pierre de, v31, 27, 52 

Fermat, Pierre de, v34, 10, 23, 24 

Fermat, Pierre de, v35, 88, 94 

Fermat, Pierre de, v37, 15, 38, 45-49 

Fermat, Pierre de, v46, 20 

Fermat, Pierre de, v54, 42, 49, 128 

Fermat, Pierre de, v58, 32 

Fermat, principle, v55, 61, 65 

Fermat numbers, v03, 48-49 

Fermat’s conjecture, v03, 45, 48 

Fermat’s Last theorem, v03, 45, 46 

Fermat’s Last theorem, v39, 67, 116, 127 
Fermat’s Little theorem, v02, 105, 134-135 
Fermat’s Little theorem, v03, 45-47, 85, 86, 132, 133, 138 
Fermat’s theorem, v01, 42 

Fermat’s theorem, v27, 70 

Fermi, Enrico, v31, 93 

fermion, v42, 82-84 

fermions, vi7, 137-139 

Fernel, Jean, vi5, 83 

Ferrari, Lodovico de, vi7, 85,90-91 

Ferrari, Lodovico de, v25, 70, 71 

Ferrari, Ludovico, v54, 36 

Ferro, Scipione del, v08, 24, 25 

Feynman, Richard, v06, 119-120 

Feynman, Richard, v31, 24, 25 

Feynman, Richard, v34, 71 

Feynman, Richard Phillips, v17, 141, 142 
Feynman, Richard Phillips, v32, 53 

Feynman point, v06, 119 

Fibonacci, (Leonardo of Pisa), v15, 53, 67, 68 


Fibonacci, (Leonardo of Pisa), v21, 52, 54, 94-96, 101, 107 
Fibonacci, representation, v50, 92, 93 
Fibonacci, sequence, v50, 82, 87, 91-93 
Fibonacci, series, v28, 18, 19 

Fibonacci, succession of, v54, 25 

Fibonacci, v01, 31, 34, 38, 39, 40, 41, 150-153 
Fibonacci, v06, 27, 81-83 

Fibonacci, v08, 20, 21, 31, 33 

Fibonacci, vi2, 99-102 

Fibonacci, vi6, 45, 46, 48 

Fibonacci, v37, 122, 130 

Fibonacci, v40, 60 

Fibonacci, v50, 91, 93 

Fibonacci (Leonardo of Pisa), v19, 18, 40, 61, 127-129 
Fibonacci (Leonardo of Pisa), v54, 25, 31, 38 
Fibonacci (Leonardo of Pisa), v55, 82, 129-131 
Fibonacci Quarterly, v54, 25 

Fibonacci sequence, v34, 46, 47 

Fibonacci sequence, v60, 18, 19, 27, 28 
Fibonacci series, v21, 54, 94, 95, 107 

field, v25, 17, 56-58, 111, 139, 148 

field equations, v36, 151, 162 

Fielding, Henry, v24, 102 

Fields, John Charles, v39, 49, 59-60, 63-66 


Fields medal, 
Fields medal, 
Fields medal, 
Fields medal, 
Fields medal, 
Fields medal, 
Fields medal, 
Fields Medal, 
Fields Medal, 
Fields medal, 


creation, v39, 63 

for Margulis, v39, 31, 68, 100-102 
for Novikov, v39, 68, 95, 115 
maximum age, v39, 66 

monetary amount, v39, 66 

sculptor, v39, 63, 66 

vO7, 116, 121, 126, 143 

v25, 83, 131, 132, 137, 138 

v34, 108, 114, 129, 130 

winners, v39, 68-69 


fifth, v35, 108, 110, 111, 115, 116 


fifth postulate (parallel postulate), v22, 11-16, 18, 20 


figure, vi5, 17, 52, 53 
financial crisis, v57, 93, 103 
financial ratios, vi9, 124 


Finé, Oronce, 


v26, 126, 150 


fine structure constant, v06, 15 
Finetti, Bruno de, v58, 20, 21 
finitary, methods, v22, 64, 66, 70, 76 
finite, v36, 12, 24, 29, 40, 145, 149 
Fior, Antonio Maria, v25, 70 

Fior, Antonio Maria del, vi7, 86-87 


first degree, 


vO7, 86, 87 


fish in a lake, vi3, 76-80 
fish-eye (photographic lens), v26, 121 


Fisher, Ronald Aylmer, v13, 101-104, 110, 113, 114, 126 


Fisher, Ronald Aylmer, v28, 15, 16 

Fisher, Ronald Aylmer, v58, 14-18, 104, 106, 109, 116 
Fisher, Ronald Aylmer, v59, 59, 149 

fixed point, v42, 118, 119, 123, 124, 129 
Flach-Kolyvagin, method, v07, 135, 138, 139, 141 
Flamsteed, John, vi4, 71 

Flamsteed, John, v26, 104 

flash crash, v33, 55, 56 


flat, vil, 9, 13, 21, 23-24, 29-30, 32-33, 47, 50-51, 57, 
flat, v35, 110 
Flatland, vii, 8, 9-24, 27, 


Flatland, v36, 24-49, 75-114, 122, 163 
Flatlander, v36, 27, 87-79, 100, 122 
Flaubert, Gustave, v35, 33 


60-64, 69-70, 72, 83, 85, 90, 92, 93, 96, 100, 102, 103, 105, 109-118, 122-127, 136-138, 144 


62-73, 90, 110-111, 120-123, 125-126, 129-130 


Fleury’s, v50, 49 

Flood, Merrill, v08, 109, 123, 125 

Flood, Merrill, v56, 103 

Flood, The, vi6, 62 

flops, v51, 24 

Florence, vi6, 9-11, 14, 25, 37, 44, 62, 142 
flow control, v48, 62, 73 

Flowers, Thomas, v58, 121 

flows, v33, 119-121, 123, 137 

Floyd, Robert, v1i5, 143 

fluent, vi4, 64, 99 

fluent, vi8, 78 

fluids, v55, 65-68, 101, 102, 124 

fluxion, vi14, 40, 58, 62-65, 99-103, 108-112 
fluxion, vi8, 76, 78 

focal point, v29, 19, 42, 43, 127-134 

foci, vi8, 56, 58 

focus, v25, 45 

fold, v55, 42-44, 47, 58, 62, 65, 74, 76, 95, 99, 112, 114, 122 
Fontana, Niccolo (Tartaglia), v46, 42 
Fontdecaba, Sara, v49, 12, 27 

Fontenelle, Bernard le Bovier de, v14, 97, 120 
football, v60, 35 

football (ball), v23, 119, 120 

Ford, Henry, v56, 13, 125 

forest, vi0, 28, 31, 137 

form, vi2, 95-98, 125-130 

formal language, v22, 128 

formalism, v22, 9, 65, 68, 70, 121, 133 
formalism, v47, 15-18, 23 

formula, Cayley’s, v10, 29 

formula, Euler’s, vi0, 65-71, 77, 79 

formula, Euler’s, v60, 35, 36 

formula, Heron’s, v60, 76 

formula, of Gauss-Bonnet, v26, 140 

formula, of the sum of the angles of a planar triangle, v26, 140 
formula, of the sum of the angles of a spherical triangle, v26, 133, 139, 140 
formula, staircase, v60, 55, 56 

formula of, v46, 7, 8, 29, 41, 43, 44, 46, 48, 94, 129 
FORTRAN, vi5, 130, 136 

FORTRAN, v37, 119 

fossil, v28, 51, 52 

FoucauLt pendulum, v30, 17-19, 44 

Foundations of a General Theory of Manifolds, see Grundlagen, v1i8 
four-dimensional, v36, 115, 120, 122, 133, 134 
Fourier, Jean-Baptiste, v32, 15, 107 

Fourier, Jean-Baptiste Joseph, v18, 91-93 
Fourier, Jean-Baptiste Joseph, v48, 10, 53, 54 
Fourier, Jean-Baptiste-Joseph, v03, 56 
Fourier, Joseph, v17, 98, 126 

Fourier, Joseph, v31, 39, 92, 132, 133 
Fourier, Joseph, v35, 87 

Fourier, theorem of, v48, 53, 55 

Fourier, transform of, v48, 9, 10 

Fourier series, vi8, 91-93 

fourth, v35, 115, 120 

Fourth Industrial Revolution, v56, 125 

Fowler, James H, v53, 55, 132, 133 

FP, vi5, 136, 137 

fractal, porosity, v41, 132 

fractal, practical applications, v41, 130-132 
fractal, v05, 141 

fractal, vi7, 102, 130 

fractal, v20, 71-74, 144 


fractal, v25, 10, 55 

fractal, v28, 78-84, 151, 153 

fractal, v32, 10-12, 61-63, 82-86, 91, 92 

fractal, v41, 111-113 

fractal, v42, 120-122 

fractal, v44, 17, 34, 66, 74, 81-87, 162 

fractal art, v39, 122 

fractal dimension, v01, 136, 137 

fractals, v01, 136, 137, 140-142 

fractals, v27, 77-90 

fraction, algebraic, v47, 75, 76, 77 

fraction, continuous, v06, 86-87 

fraction, v06, 14, 25, 26, 49-51, 81, 86-88, 108 
fraction, vi9, 11, 18-20, 42, 129 

fraction, v46, 42, 78-82, 85-88, 95, 105 

fraction, v47, 58, 75, 76, 94, 97-100, 102-104, 117, 123, 125, 127, 128, 161 
fractions, representation in Egypt, vi5, 13, 25-27 
fractions, v01, 19 

fractions, v27, 49-58. 62-64, 71-72 

fractions are infinite, the, v20, 45-46 

fractures, v55, 57, 58 

frame, v48, 62-68, 81, 102-104 

framing, v36, 132, 133 

framing effect, v45, 37 

Francesca, Piero della, vi6, 25-27, 29, 44, 48-57, 86, 88, 91-104 
Franklin, Rosalind, v55, 64 

fraud, v57, 71, 78-84 

Fréchet, Maurice, v31, 145 

Frederick II, v31, 104, 128 

Frederick II, v37, 31 

Frederick II of Prusia, the Great, v27, 112 
Frederick the Great, v14, 126 

Freedman, Michael Hartley, v25, 137 

Freeman, Linton, vi0, 98 

Frege, Gottfried, v43, 35, 36 

Frege, Gottlob, vi5, 91, 92 

Frege, Gottlob, v22, 15, 42-43, 45-46, 56-57 
Freitag, Robert F., v10, 51 

French Academy of Sciences, v07, 103-106, 109, 113 
French Academy of Sciences, v35, 18 

French paradox, v49, 96 

Frend, William, vi5, 98 

frequency, absolute, v24, 59 

frequency, relative, v24, 59-60, 72, 118, 121-122 
frequency, v06, 107 

frequency, vi2, 14-33, 37, 62-64, 103-113, 143, 146-148 
frequency, v35, 109-118 

frequency analysis, v0@2, 7, 37-41, 42, 43, 45, 47, 49, 58 
frequency analysis, v43, 14, 15, 18 

frequentism, v58, 16, 109 

frequentist, v58, 14, 16-18, 21, 107, 109, 111 
Freudenthal, Hans, v23, 43, 59 

Freudenthal, Hans, v47, 51, 52 

Frey, Gerhard, v07, 13, 14, 125-128, 144 

fridge Tetris, v20, 88-90 

Friedman, Erich, v21, 99, 100, 

Friedman, Harvey, v21, 108 

friendship paradox, v53, 68, 69, 73-76, 80, 124, 125, 132, 133, 135 
frieze, vi7, 63, 113-118 

frieze, v44, 14, 55-57, 59 

From Metaphysics to Mathematics, v35, 25 

Fry Richardson, Lewis 116 

FTP, v48, 76, 78, 80, 81 

Fuchs, Lazarus Immanuel, v25, 119 


Fulkerson, Ray, v56, 103 

full body, v20, 76-77 

Fuller, Richard Buckminster, vi7, 107, 108 

Fuller, Richard Buckminster, v23, 43, 89, 102, 103, 106 
Fuller, Richard Buckminster, v26, 48, 103, 168 
fullerene, vi7, 107-110 

function, affine, v47, 68, 69 

function, analytic, v25, 116, 118 

function, Bolzano, v09, 98, 100 

function, characteristic, v45, 84, 107, 110, 113 
function, complex quadratic, v09, 111 

function, continuous, v29, 36 

function, continuous, v47, 20, 82, 111, 112, 114 
function, cost, vi9, 74 

function, defined in segments, v29, 56 

function, differentiable, v09, 99 

function, discontinuous, v47, 82, 112-114, 142 
function, divisor, v25, 25, 27, 144 

function, Euler's zeta function see Euler, v03 
function, Euler’s, v02, 105,135 

function, exponential, v03, 54 

function, exponential, v20, 133 

function, exponential, v29, 53, 55, 145 

function, exponential, v46, 27, 28, 49, 50, 113, 114, 116, 118, 121 
function, exponential, v54, 129 

function, factorial, v46, 34 

function, graph of, v54, 132, 133 

function, hash, v02, 109-110 

function, holomorphic, v25, 94 

function, irrational, v29, 65 

function, linear, vi9, 71 

function, linear, v20, 133 

function, linear, v47, 65, 66, 70, 73, 75, 78 
function, logarithmic, v29, 53 

function, logarithmic, v54, 129 

function, of aggregation, v45, 27-29, 33, 49-51, 62, 64, 68 
function, of Euler, v46, 38 

function, of pertinence, v45, 84 

function, of utility, v45, 9, 16, 19-25, 33, 35-37, 45, 64, 65, 71-74, 76-81, 90, 95, 100 
function, polygonal, v09, 98, 100 

function, polynomial, v03, 55 

function, production, v19, 69-73 

function, Riemann, v09, 98 

function, Riemann zeta function see Riemann, v03 
function, Riemann’s zeta, v54, 135, 136, 140, 141, 143 
function, sawtooth, v29, 103 

function, sine, v03, 55 

function, Takagi, v09, 100 

function, tent, v09, 99-100 

function, u(x), v03, 70-71 

function, v03, 32, 50, 51, 56, 76, 79, 91-100, 120, 128, 129 
function, v14, 10-20, 31, 127-132, 137, 139, 140 
function, v22, 59, 101-102, 105, 109, 119-120 
function, v25, 76, 85, 94, 112-120, 124, 142-144, 149 
function, v35, 57, 61-75, 80-83, 127, 129, 131, 134 
function, v37, 40, 73, 100, 116 

function, v42, 10, 16, 18-20, 27, 52, 80, 96, 131 
function, v46, 27, 28, 48-50, 98, 101-116, 118-122 
function, v47, 20-22, 65-70, 73, 78, 80, 82, 110-114, 143, 145, 164, 166 
function, Weierstrass, v09, 97 

function, zeta, v25, 51,76, 79, 139-141, 143, 149 
functional, v39, 81,115 

functional, v52, 18, 19 

functions, algebraic, v29, 53 


functions, hyperbolic, v29, 104-107 

functions, polynomial, v29, 51-53, 64, 152 

functions, potential, v55, 42, 44-46 

functions, sigmoid, v55, 100 

functions, transcendental, v29, 53-56 

functions, trigonometric, v29, 53, 102, 104-106, 112 
functions, vi9, 42, 53, 69, 70-72, 150 

fundamental, v36, 71, 111, 113, 114, 139, 140 
fundamental, v52, 15, 16 

fundamental group, v36, 38, 39, 65, 163 

fundamental region, v44, 57, 59, 63, 135, 136 
fundamental theorem of calculus, v14, 19-21, 41, 42, 64, 99 
future of the Universe, see Universe future of the, v36 
Futurism, vii, 149-151, 153 

fuzzy (diffuse) logic, v22, 10, 115-122, 131, 135 

Gaia, hypothesis, v28, 145-147 

gain, v08, 86, 93, 98, 106, 118-123, 126 

galactic halo, v30, 134, 135, 145 

galactic nucleus, v30, 134, 135, 140 

galaxies, v18, 130 

galaxy, v30, 8, 18, 26, 35, 52, 77-79, 82, 131, 134-148 
galaxy cluster, v30, 77,79, 135, 144, 145 

Galbraith, John Kenneth, v1i9, 86 

Galigai, v1i5, 67 

Galilei, Galileo, v0O7, 48, 57, 60-62 

Galilei, Galileo, v1i8, 66-68, 100 

Galilei, Galileo, v26, 43, 104 

Galilei, Galileo, v29, 81-82, 144 

Galilei, Galileo, v31, 61 

Galilei, Galileo, v39, 40, 54 

Galilei, Galileo, v41, 111, 128 

Galilei, Galileo di Vincenzo Bonaiuti de', v13, 43-44, 48 
Galilei, Galileo di Vincenzo Bonaiuti de', v25, 34 
Galileo, di Vincenzo Bonaiuti de' Galilei, v27, 19, 135, 136 
Galileo, v14, 16, 32, 35, 40, 80, 105 

Galileo, v55, 88 

Galileo Galilei, v46, 9, 22, 118 

Gall, James, v26, 164, 165 

Gallimard, editorial, v35, 32,35 

Gallup, George Horace, v13, 93 

Galois, Evariste, v0O7, 9, 132, 133 

Galois, Evariste, v22, 72 

Galois, Evariste, v31, 133 

Galois, Evariste, v35, 54, 55 

Galois, Evariste, v41, 79 

Galois, Evariste, v54, 36 

Galois, Evariste, vi7, 10, 83,54, 96-104, 124 

Galois, Evariste, v25, 72, 73, 151 

Galois theory, v06, 58 

Galton, Francis, v24, 122, 129 

Galton, Francis, v31, 68-70 

Galton, Francis, v46, 68, 70 

Galton, Sir Francis, v1i3, 53 

Galton, Sir Francis, v53, 126, 128 

game, 15 Puzzle, v50, 112, 129, 130, 137, 139-141, 143, 144 
game, abstract, v08, 38, 50, 60, 91, 98, 100, 106 

game, additive, v45, 111 

game, adversarial, v45, 9 

game, balanced, v08, 66, 88, 93, 95, 103 

game, complete information, v08, 15, 42, 43, 44, 45, 96 
game, cooperative, v45, 104, 106, 113 

game, divisors, v50, 27 

game, dynamic, v45, 89, 114 

game, hawk-dove, v08, 129, 130, 131 


game, Icosian (The Traveller’s Dodecahedron or A Voyage Around the World), v50, 8, 61, 63, 64, 112 


game, monotonic, v45, 67, 109-112 

game, NIM game, v1i0, 106 

game, Nim games, v08, 45-63 

game, Nimbus games, v08, 54, 59, 63 

game, non-zero-sum, v08, 117, 120, 121, 123, 124, 127 


game, of chance, v08, 25, 26, 29, 42, 65, 66, 67, 72, 85, 88 


game, of chicken, v08, 127, 128, 129, 130 

game, snake game, v10, 104 

game, static, v45, 89 

game, strategy, v08, 23, 41-65 

game, superadditive, v45, 111-113 

game, two-player, v08, 95, 96, 99, 106, 112, 116 
game, v40, 8, 41, 132-140, 150 

game, who will say, v10, 20? 103 

game, zero-sum, v08, 96, 115, 116, 117, 119, 121 
game, zero-sum, v45, 96, 101 

Game of Life, v33, 126-129 

Game of Life, v42, 7, 128-132 

Game of Life, v55, 103, 137, 138 

game theory, v33, 133, 134 

games, Bayesian, v57, 23-24 

games, dynamic, v57, 22, 24 


games, game theory, v57, 9-13, 16, 18-21, 25, 34, 40, 41, 43, 70, 34 


games, static, v57, 22 

games, v57, 12-17, 19-22, 24 

games, with complete information, v57, 22 

games, with incomplete information, v57, 22-24, 29, 34 
games of chance, v58, 28, 38 

gamma function, v34, 16 

Gamow, George, v31, 114 

Gandhi, Mahatma, v35, 15 

Garamond, Claude, vi6, 46 

Garcia-Herranz, Manuel, v53, 118, 133 

gardening, v20, 83-85 

Gardner, Martin, v06, 94 

Gardner, Martin, v08, 36, 41, 139 

Gardner, Martin, v31, 42 

Gardner, Martin, v41, 23 

Gardner, Martin, v50, 30, 33, 37, 1411, 123, 124, 130 
Garfield, James, v31, 43 

Garnier, opera, v35, 121 

Gartree prison, v55, 90, 91 


gas, v42, 7-9, 12, 14-17, 20-22, 25,28, 29, 40, 43, 46, 47, 49, 50, 53, 54, 56-61, 63-69, 74-77, 


138 

Gaudi, Antoni, v05, 83, 84, 137 

Gaudi, Antoni, v23, 16, 97, 108-110, 130, 135 
Gaudi, Antoni, v29, 147 

Gaudi, Antoni, v60, 95, 100, 126, 134 

Gaugin, Paul, v35, 27 

Gauss, bell curve, v24, 9, 122-125 

Gauss, Carl Friedrich, v01, 68 

Gauss, Carl Friedrich, v04, 10, 33, 56-59, 67, 68 
Gauss, Carl Friedrich, v06, 23, 40, 73, 92 


Gauss, Carl Friedrich, v07, 78, 86, 94, 104, 105, 108-110, 128 


Gauss, Carl Friedrich, v08, 16, 29, 30 

Gauss, Carl Friedrich, v09, 26, 32, 33, 36, 41 

Gauss, Carl Friedrich, vi4, 136 

Gauss, Carl Friedrich, v22, 11, 14, 72, 100 

Gauss, Carl Friedrich, v24, 52, 126 

Gauss, Carl Friedrich, v26, 135-140, 154, 160 

Gauss, Carl Friedrich, v29, 25, 38-39 

Gauss, Carl Friedrich, v31, 17, 18, 36, 99, 100, 138, 139 
Gauss, Carl Friedrich, v34, 86, 110-112, 124 


70-69-. -65207,080408. OY: 100; AI2s116. 447, 418, Os 194) 196,. 196; 182, 493, “197; 


Gauss, Carl Friedrich, v35, 33 

Gauss, Carl Friedrich, v37, 45-47, 51, 58, 135 
Gauss, Carl Friedrich, v39, 10-11, 24, 70, 148-149 
Gauss, Carl Friedrich, v54, 75, 94-97, 114, 121, 123, 124, 129-134, 141 
Gauss, Carl Friedrich, v56, 121 

Gauss, Friedrich, v20, 57, 103, 122 

Gauss, Johann Carl Friedrich, v03, 7, 45, 47, 61, 67, 68-77, 81, 90, 91, 94, 102, 103, 104, 109, 116, 134 
Gauss, Johann Carl Friedrich, v1i3, 61-63 

Gauss, Johann Carl Friedrich, vi8, 120 

Gauss, Johann Carl Friedrich, v25, 66-68, 75, 76, 110, 141 
Gauss, Johann Carl Friedrich, v27, 56, 106, 112, 137 
Gauss, Johann Carl Friedrich, v46, 44, 73, 74, 107 
Gauss, Karl Friedrich, v44, 108, 115 

Gauss, Karl Friedrich, v47, 83, 86, 87, 90 
Gauss, johann Carl Friedrich, vii, 43-53, 79, 80 
Gauss bell, v55, 72 

Gauss bell curve, v49, 24, 68 

Gauss conjecture, v03, 74, 77, 103 

Gauss curve, v48, 55, 117 

Gauss’s bell curve, v03, 75, 77 

Gauss’s clock, v03, 82-86 

Gaussian bell, v06, 72 

Gaussian bell, vi3, 53, 61-67, 110 

Gaussian bell, v58, 16, 18, 19 

Gaussian bell, v59, 20, 27, 28, 30, 32 

Gaussian integers, v54, 114-117, 119, 121-122 
Gay, John, v40, 11, 48 

GDP per capita, v19, 137-139, 146, 152 

Geim, Andre, v31, 140 

Gelfond, Alexander, v06, 60 

Gelfond, Alexander Osipovich, v25, 109 
Gell-Mann, Murray, v17, 138, 139, 141, 142 
gematria, v21, 33, 36, 37, 147 

gender violence, v49, 112-114 

general term, v03, 34 

generalisation, v51, 47, 56-61, 123 

generality, v27, 108, 114-117 

generator (of a group), v35, 62, 70, 72, 129-132 
generatrix, v18, 29, 56 

genetic, v50, 79 

Genghis Khan, v59, 68-72, 78 

Genoa, vi6, 24, 43 

genus, canonical of a knot, v52, 85 

genus, of a knot, v52, 85, 86 

genus, of a surface, v52, 82,85 

genus, of a surface with edge, v52, 82, 12 
genus, v36, 47, 69-74, 111-114 

geocentrism, v30, 35, 36, 42, 43, 46 

geodesic, v04, 63, 68, 69, 75, 102, 106, 113 
geodesic, v09, 32, 33, 36, 39, 41, 59 

geodesic, v25, 108 

geodesic, v26, 11, 22, 24, 52, 122, 143 
geodesic, v29, 84-87 

geodesic, v36, 88, 89, 107, 112, 133, 134, 152 
geodesic dome, v17, 107, 108 

geodesic dome, v23, 101-107 

geodesic domes, v26, 48, 49 

geodesics, v26, 36, 37, 46-50, 64-69, 129-132 
geodesics, v38, 83, 92, 129, 132-136, 153 
geogebra, v29, 8, 50, 155 

GeoGebra, v47, 144, 156, 164 

geographical projections, v26, 13, 35,37, 45 
geoid, v26, 22-24 

geometric algebra, v41, 34 


geometric 


geometric revolution, vii, 34, 41-57, 154 

geometric series, v41, 11, 43, 63 

geometric transformations, v12, 70, 99 

geometrise, v18, 66 

geometry, absolute, v09, 34 

geometry, algebraic, v39, 77, 81, 86, 97, 107, 115, 120, 133 
geometry, algebraic, v57, 10, 116, 117 

geometry, analytic, v09, 32 

geometry, analytic, vii, 30, 51, 52 

geometry, analytic, v18, 70 

geometry, Cartesian, v18, 70 

geometry, differential, vii, 7, 10, 46, 47, 49, 51, 54 
geometry, differential, v26, 10,52, 58,62, 121, 139, 154 
geometry, differential, v39, 100, 107 

geometry, differential, v57, 21 

geometry, elliptic, v09, 39, 41, 59 

geometry, elliptic, vii, 45, 46, 51 

geometry, elliptical, v44, 106 

geometry, enumerative, v57, 111 

geometry, Euclidean, vii, 41,-14, 45, 51,94, 138, 142 
geometry, Euclidean, v20, 21, 112, 144 

geometry, Euclidean, v36, 86, 99, 108, 114 

geometry, Euclidian, v09, 128 

geometry, extrinsic, vii, 49-51 

geometry, extrinsic, v36, 87, 88, 94, 133, 134 

geometry, flat, vii, 21, 42 

geometry, fractal, v09, 46-49, 109, 113, 125, 128 
geometry, fractal, v20, 74, 144 

geometry, global, v36, 57, 84, 99, 105, 109, 156,157 
geometry, hyperbolic, v09, 34-36, 40, 41, 59, 60 
geometry, hyperbolic, vii, 23, 44, 45, 51 

geometry, hyperbolic, v36, 102-105, 112, 114, 141, 144, 146 
geometry, hyperbolic, v44, 106-110, 115 

geometry, imaginary, vii, 44 

geometry, intrinsic, vi1, 48, 49-52 

geometry, intrinsic, v36, 88, 104, 106, 134 

geometry, multidimensional, vii, 7, 10, 46-57, 93 
geometry, non-Euclidean, v09, 35, 41 

geometry, non-Euclidean, vii, 7, 10, 41-46, 49, 51, 54, 55 
geometry, projective, v09, 28-29, 31, 42 

geometry, projective, v18, 54, 58 

geometry, projective, v57, 136, 136 

geometry, Riemann, vii, 52, 54 

geometry, Riemannian, v09, 41 

geometry, Riemannian, v36, 75, 76 

geometry, spherical, v09, 39, 40 

geometry, spherical, v36, 82-87, 107, 139, 140 

geometry, tropical, v57, 10, 109-111, 116, 117, 125-138 
geometry, vi0, 65-84 

geometry, vil, 16, 25, 33, 37, 41, 42, 

geometry, vi8, 43, 51-54, 68, 84, 115, 130 

geometry, v20, 28, 51, 68-70, 97, 100, 144 

geometry, v26, 11, 46, 72,74, 109, 121, 140 

geometry, v36, 7, 8, 16-20, 75-153, 159-163 

geometry, v39, 35, 55, 95, 107 

geometry, v55, 20, 21, 25, 26, 46, 61, 62, 69, 81, 112, 115, 123, 124, 125 
geometry, v57, 10, 99-103, 109, 111, 126-129, 133-136, 138 
George I, vi4, 93, 97, 119 

Gerdes, Paulus, v40, 11, 15, 16, 112 

Gergonne, Joseph, v31, 138 


progression, v@1, 26, 64, 139 


Gergonne’s Annals, v18, 122 
Germain, Marie-Sophie, v25, 84 
Germain, Sophie, v07, 10, 106-108, 113, 114 


45-49, 54, 103, 117, 123, 138, 142, 151 


Germain, Sophie, v21, 54, 92, 93 

gerrymandering, v45, 141-143 

Ghiberti, Lorenzo, vi6, 9, 15, 16, 19, 41, 63 
Ghyka, Matila, vO01, 75, 76, 121 

Gilboa, Itzhak, v45, 42, 70, 80 

GIMPS (Great Internet Mersenne Prime Search), v07, 79, 80 
GIMPS project, v03, 130 

Giorgi, Ennio De, v25, 116, 117 

Giorgi, Ennio de, v31, 139 

Giorgio Martini, Francesco, v1i6, di 86 

Giotto (di Bondone), vi6, 16-18, 32, 38, 79 
Girard, Albert, v21, 46 

girth of a graph, v34, 104, 106 

Gleizes, Albert, vi1l, 134, 137, 139, 141-143, 158 
glider, v33, 128, 129 

global cooling, v32, 102-104 

global dimming, v32, 108, 110 

global temperature, v32, 102-112 

global warming, v32, 101-104, 113, 115, 124, 128 
globe, of reference, v26, 56,57, 103 

globe, terrestrial, v26, 16, 25, 36, 140-144, 150 
globe, v04, 10, 68, 73, 96, 99, 107-116 

gnomon, v01, 53, 60, 72, 74, 125, 126 

gnomon, v30, 101-104, 107, 108, 111-117, 165 

Go, v33, 20, 21 

goals in a football league, v13, 58-61 

God, vii, 7, 12, 20, 21, 33, 44-45, 55, 60, 75-86, 93-94 
God (deity), v27, 99, 102, 103, 127, 136, 141 
Godel, Kurt, v06, 129-131 

Godel, Kurt, vi5, 91, 110 

Godel, Kurt, vi8, 103, 114 

Godel, Kurt, v22, 9, 53, 56, 67-91, 110, 128-135 
Godel, Kurt, v31, 120, 121, 135 

Godel, Kurt, v37, 110, 127 

Godel, Kurt, v43, 38, 40, 41, 45-48, 52, 53, 84 
Godel, Kurt Friedrich, v25, 106, 107, 110, 139, 151 
gddelisation, v22, 73, 75, 78-86, 109-111 
Godement, Roger, v31, 117 

Godin, Louis, v38, 102 

Goldacre, Ben, v49, 80 

Goldbach, Christian, v03, 58 

Goldbach, Christian, v25, 52-56, 59 

Goldbach, Christian, v46, 28 

Goldbach, v34, 118, 119 

Goldbach’s conjecture, v03, 58-59 

Goldbach’s conjecture, v42, 106 

golden, number, vi6, 90 

golden, rectangle, vi6, 58, 59, 90, 91,95 

golden, v01, 72, 74 

golden angle, the, v01, 131 

golden compass, making, v01, 54, 55 

golden number, v23, 52, 53, 61, 100, 126 

golden ratio, v06, 51 

golden ratio, vi6, 58, 59, 145 

golden ratio, v23, 53 

golden ratio, v27, 58-61, 71-74 

golden ratio, v60, 17-20, 24, 25, 27 

golden rectangle, v44, 124 

golden rectangles, v60, 24, 25, 27 

Goldschmidt, Charlotte née married Hausdorff, v27, 93 
Goldstine, Herman Heine, vi5, 114 

Golomb, Solomon Wolf, vi0, 104 

Golomb, Solomon Wolf, v50, 8, 30, 32, 34, 36, 37, 38, 76 
Gombaud, Antoine, v34, 23 


Gombrich, Ernst, v27, 125, 132 

Gomory, Ralph Edward, v50, 33 

Goncourt, Academie, v35, 32 

Gono, Gideon, v31, 141 

Good, Irving John, v58, 123 

Goodeve, Charles, v56, 14 

Google, vi0, 87 

Google, vii, 38-39, 113 

Google, v48, 72, 76, 77, 79 

Google Maps, v26, 159, 171, 172 

Google’s PageRank, v10, 87 

Google™ Earth, v04, 113, 115 

googol, v21, 108, 114 

Goos, Peter, v26, 119 

Gordan, Paul, v37, 97 

Goring, Hermann, v31, 128 

Gosset, William Sealy, v13, 129 

Gottingen, University of, v18, 120 
Gottingen, v37, 47, 50, 58, 88, 97-99, 102 
Goursat, Edouard, v35, 17 

Goya, Francisco de, v16, 130 

GPS, v04, 10, 108, 135-138 

GPS, v26, 22, 38, 171, 172 

GPS (global positioning system), v38, 101, 129, 132, 133 
GPS system, v30, 128 

GPU, v51, 24, 25, 70, 71 

grade, v50, 46, 47,50, 65, 67, 105 
gradient, v18, 30, 80-82 

gradient, v29, 11, 12, 15, 28, 54, 56-61 
gradient descent, v51, 57-59, 70, 73-76, 132, 134 
Graham, Ronald, v34, 75 

Graham, Ronald Lewis, v21, 108 

Grande, Guido, v29, 30-31 

graph, bipartite, v43, 73 

graph, bipartite, v53, 22-25 

graph, complete, v10, 18, 24, 27, 56, 137 
graph, complete, v43, 78 

graph, complete, v50, 50, 68, 113, 115-120 
graph, complete, v53, 24, 25, 49 

graph, connected, v43, 69, 73, 77 

graph, connected, v50, 46-49, 75 

graph, connected, v53, 26, 28, 37, 42, 60, 95 
graph, directed, v10, 100, 129 

graph, directed, v43, 94 

graph, directed, v53, 20, 39, 40, 49, 75, 87, 89, 92 
graph, edge of a, v52, 54-57, 99, 102 
graph, Eulerian, or Euler’s, v50, 42, 45 
graph, Hamiltonian, v50, 61, 64, 67, 68 
graph, Hamiltonian path, v25, 86, 123, 124 
graph, labelled, v10, 21, 34 

graph, labelled, v50, 54, 55, 58, 63 
graph, line, v49, 33, 35, 43, 49, 54, 55 
graph, null, v10, 18 

graph, permutation, v43, 111 

graph, Petersen, v50, 65, 66, 68, 70 
graph, planar, v10, 26, 106, 122, 138 
graph, polygonal, v10, 39, 42, 75-77 
graph, random, v43, 121 

graph, random, v53, 55-58, 60, 61, 90-92, 104 
graph, scale-free, v53, 92, 93, 95-97, 104 
graph, star of a, v52, 100, 101 

graph, theory, v50, 7, 41-45, 74, 114, 121, 150 
graph, three-dimensional, v49, 42-44 
graph, undirected, v50, 58 


graph, v25, 65, 86, 87, 89 

graph, v43, 66, 67, 70, 71, 73, 88, 104, 111, 112, 121 
graph, v49, 9, 10, 31, 33-36, 38, 40-46, 48, 49, 56, 57, 97, 103, 112-115 
graph, v50, 41-50, 54-56, 58, 59, 61-70, 72, 74-76, 104-108, 112, 115-117, 119, 140 
graph, v52, 54-57, 77, 92, 96-102 

graph, vertex of a, v52, 56, 57, 101 

graph, weighted, v10, 19, 34, 136, 138 

graph, weighted, v43, 69 

graph, with signs, v52, 56, 57, 101, 102 

graph theory, v48, 70 

graphic, v37, 82, 83 

graphs, and colours, v1i0, 39-49 

graphs, and tennis, v10, 31 

graphs, and the Internet, vi0, 85-87 

graphs, homeomorphs, v1i0, 28, 138 

graphs, in architecture, v10, 28, 89-95 

graphs, in chemistry and physics, vi0, 87-89 
graphs, in city planning, v10, 94, 95-97 

graphs, in everyday life, v10, 33-38, 114 

graphs, in social networks, v10, 97-99 

graphs, isomorphs, v10, 26, 28,47, 138 

graphs, recreational, v10, 103-113 

Grassmann, Hermann, v31, 138 

Grattan-Guinness, Ivor, v27, 142,145 
Grattan-Guunness, Ivor, v14, 133 

Graunt, John, v24, 42, 131-132 

Graunt, John, v31, 63 

Graves, John Thomas, v21, 114 

Gravesande, Willem’s, v37, 27 

gravitational lenses, v30, 77-82, 148 

gravity, v14, 43, 52-56, 58, 104, 116 

gravity, v17, 136, 144 

gravity, v26, 11, 22-24 

gravity, v36, 11, 31, 151, 152, 157-162 

Gray code, v50, 82, 93, 96-98, 108, 109 

great circle, v26, 35-50, 57-64, 92, 102, 162, 163 
great circles, v60, 107, 108, 113 

Great Pyramid, the, v01, 113 

great rhombicosidodecahedron, v23, 60 

great rhombicuboctahedron, v23, 60 

great stellated dodecahedron, v23, 64 

Great War, v39, 8, 45, 57,71, 90 

greatest common divisor, v35, 90-92 

Greco, EL (Domeénikos Theotokopoulos), v16, 105-108, 112-114 
greedy backward elimination, v33, 102 

greedy forward selection, v33, 102 

Green, George, v31, 52, 53 

Green Cloister (Santa Maria Novella), v16, 62, 63 
Greene, Henry Graham, v27, 100 

greenhouse effect, v48, 54 

greenhouses, v60, 75 

Greenwich, v04, 109, 110, 114 

Greenwich, v60, 111 

Gregory, David, v14, 71, 109 

Gregory, James, vi14, 58, 81, 85, 108 

Gregory, James, vi5, 54, 89 

Gregory XIII (Pope), v38, 68 

grid (drawn pattern), v40, 18, 74, 102-103, 100, 105-110, 145 
Griess Jr, Robert Louis, vi7, 125 

Grimaldi, Carlo-Filippo, v31, 16 

Gris, Juan, vii, 142-143 

Gromov, Myail, v31, 110 

Gross Domestic Product (GDP), v19, 137-141, 143, 145-147, 149-154 
Grothendieck, Alexander, v25, 131,132 


Grothendieck, Alexander, v31, 42, 43, 117, 140 
Grothendieck, Alexander, v39, 64, 68, 86, 87, 90 

group, Abelian, vi7, 9, 29-30, 47,48,58 

group, abelian, v35, 54,70, 72, 73, 85, 88, 96, 105, 106, 127-134 
group, algebraic structure, v16, 145 

group, alternating, v1i7, 58, 64, 125 

group, clock, v35, 62,70, 93, 114, 120, 123, 124 

group, commutative, v35, 54 

group, cyclic, v1i7, 9, 29, 38, 40, 123, 125 

group, cyclic, v35, 62-63, 70-74, 76, 77, 82, 97, 127-134 
group, dihedral, v17, 9,24, 29, 122 

group, element, inverse, v17, 25, 26, 55 

group, element, neutral, v17, 20, 26, 55, 58, 150, 151 
group, finite, v17, 9, 10, 26, 53, 54, 58, 60, 78 

group, finitely generated abelian, v35, 73, 106, 127-134 
group, gauge, v25, 144, 145 

group, general linear, v17, 154 

group, hour, v17, 33 

group, infinite, v17, 10, 26,33, 122, 125, 155 

group, isomorphism, v35, 57, 61, 73, 83, 84, 97, 127-129 
group, Klein, v17, 32, 61, 103 

group, Klein, v35, 71, 74 

group, Lie, vi7, 15, 125, 127, 128, 130, 131, 149, 150, 152, 154, 155 
group, Lie, v25, 108, 145 

group, Lorentz, vi7, 130, 155 

group, order 2, v35, 60 

group, order 3, v35, 60-62 

group, Poincaré, v17, 155 

group, point, v1i7, 29, 63, 111, 114, 118 

group, simple, v17, 64, 79, 123 

group, soluble, vi7, 54, 58, 103 

group, special linear, v1i7, 64, 154 

group, sporadic, v1i7, 124-126, 154 

group, symmetric, v35, 55-57, 68, 70, 77 

group, symmetric, v50, 134 

group, symmetrical, v17, 54-59, 103, 104 

group, transitive, v35, 76, 77 

group, vi7, 10, 25 

group, v25, 72, 73, 108, 115, 119, 136, 144, 145, 149 
group, v37, 104-106 

group, v50, 85, 118, 131, 132, 134 

group, v52, 29 

group theory, v37, 95 

group theory, v48, 49 

grouping, v53, 59, 64, 66 

groups, cyclic, vi6, 146, 154 

groups, dihedron, vi16, 146, 154 

groups, Leonardo’s, v1i6, 146, 147 

growth, exponential (see Malthusian), v28, 53, 62, 63, 65, 133, 136 
growth, fish farms, v28, 14 

growth, Gompertz law, v28, 9, 58, 59 

growth, logistical (see Verhulst), v28, 133 

growth, Malthusian, v28, 55, 56, 62, 67, 68 

growth, v47, 145 

Grunbaum, Branko, v23, 19, 43 

Grunberg, Maty, v18, 42 

Grundlagen, [Foundations of a General Theory of Manifolds], v18, 93, 95 
Guan, Meigu, v10, 53 

Guare, John, v53, 41 

Guccia, Giovanni, v39, 19 

Guccia, Giovanni Battista, v1i8, 122 

Guccia medal, v39, 38 

guideline, v29, 42, 87 

guidelines for mathematical creation, v20, 146-147 


Guido d’Arezzo, vi2, 21 

Guinea, v40, 48, 51 

Guinea-Bissau, v40, 50 

Guldin, Paul, v14, 39 

Gunter, Edmund, vi5, 81 

GUT, v17, 143, 144 

Gutenberg, Johannes, v1i5, 70 

Gutenberg, vi6, 45 

Guthrie, Francis, vi0, 43, 44 

Guthrie, Francis, v25, 89 

Guthrie, Francis, v53, 36 

Guttman, Vally, v1i8, 127 

Guy, Richard, v08, 44 

Guy, Richard Kenneth, v25, 63, 79 
Guzman, Miguel de, v39, 38 

Hadamard, Jacques, v03, 77, 104, 108-109 
Hadamard, Jacques, v09, 130, 131, 132 
Hadamard, Jacques, v25, 76, 151 
Hadamard, Jacques, v31, 139, 144 
Hadamard, Jacques, v32, 40-46, 70, 73, 81 
Hadamard, Jacques, v34, 111 

Hadamard, Jacques, v35, 17, 35, 106 
Hadamard, Jacques, v39, 7, 24, 38, 54, 73, 74, 139, 149 
Hadamard, Jacques, v54, 131, 135 
Hadrian, vi6, 134-137 

Haken, Wolfgang, vi0, 45 

Haken, Wolfgang, v25, 88, 90 

Haken, Wolfgang, v52, 28 

Haken, Wolfgang, v53, 37 

Hales, Thomas Callister, v25, 38, 42 
half-life, v46, 51, 52 

Hall, Alfred Rupert, v14, 107, 108 

Hall, Monty, v34, 26-28 

Halley, Edmond, v26, 43,111,113 

Halley, Edmund, v06, 35 

Halley, Edmund, v14, 52-56, 71, 124 
Halley, Edmund, v31, 47-50, 138 

Halley, Edmund, v37, 30 

Halmos, Paul, v31, 79, 80 

Hamer, William Heaton, v58, 103 
Hamilton, Richard Streit, v25, 137, 138 
Hamilton, William R, v50, 8, 61, 63 
Hamilton, William R., vii, 35 

Hamilton, William Rowan, v1i0, 15, 43, 55 
Hamilton, William Rowan, v21, 113 
Hamilton, William Rowan, v31, 73, 138 
Hamilton, William Rowan, v42, 7, 14, 17, 18, 23-27 
Hamilton, William Rowan, v54, 144-146, 148 
Hamiltonian, v42, 26-28, 46, 50 
Hamiltonian, v50, 64-70, 72-75, 97 
Hamiltonian circuit, v25, 86, 123, 124 
Hamming, code of, v48, 46, 48, 49 
Hamming, distance of, v48, 46-48 
Hamming, Richard Wesley, v48, 46—48 
handle, v36, 41, 69, 70, 128, 129 
Hansen, Carl, v09, 76 

happy ending problem, v50, 120, 121 
happy idea, v20, 17-18, 26, 144 

Harappa culture, v07, 38, 39 

Harary, Frank, v10, 17 

hardware, v37, 116, 118 

Hardy, G. H., v06, 90 

Hardy, Godfrey Harold, v03, 106, 112-117 
Hardy, Godfrey Harold, v21, 60 


Hardy, Godfrey Harold, v25, 91, 92, 138 
Hardy, Godfrey Harold, v27, 13, 99-109, 114-119, 131 
Hardy, Godfrey Harold, v34, 69, 111 

Hardy, Godfrey Harold, v35, 14, 21 

Hardy, Godfrey Harold, v39, 47, 73 

Hardy, Godfried H, v31, 9, 24-26, 94, 109, 140 
Hardy, Godfried Harley, v60, 126 

Hardy, Lew, v55, 92, 93 

Hardy-Weinberg law, v31, 70 

harmonic quadrilaterals, v09, 28 

harmonic series, v1i4, 30 

Harmonices mundi, v35, 109 

harmonics, vi2, 12-14, 107-111, 121, 146-149 
harmony, vi2, 11, 13, 25, 32, 38 

harmony, v35, 9, 107, 109, 114, 120 
Harriot, Thomas, v21, 46 

Harrison, John, v26, 44, 45 

Hartmanis, Juris, v43, 84 

hash function, v51, 121, 122 

Haskell, vi5, 138 

Hasse, Helmut, v25, 111 

Hassler, Ferdinand, v31, 101, 102 

hats, problem of, v46, 55 

Hausdorf, dimension, v41, 120, 124, 130-132 
Hausdorff, Felix, v09, 87 

Hausdorff, Felix, v27, 77-79, 89-97 
Hausdorff, Felix, v35, 18 

Hausdorff, Felix, v41, 120, 121 

Hausdorff dimension, v27, 78-90 

Hawking, Stephen, v31, 125-126 

Hawking, Stephen, v42, 109 

Hawking, Stephen William, v27, 18 

heart, v55, 83, 84 

hearth tax, of Aragon, v24, 42 

heat, v42, 9, 89, 117, 123, 125, 126, 137 
Heawood, Percy John, v10, 44 

Heawood, Percy John, v25, 89 

Heesch, Heinrich, v25, 89, 115 

Hegira, v38, 70, 71, 74 

Heiberg, J L, v31, 89 

Heiberg, Johan Ludvig, v27, 30-34 

height, v30, 14-17, 24, 73, 75, 103, 109, 110, 112, 119, 120, 123 
Hein, Piet, v23, 120, 122 

Hein, Piet, v60, 147 

Heisenberg, Werner, vO2, 113, 118-119 
Heisenberg, Werner, v22, 72 

Heisenberg’s uncertainty principle, v06, 76, 131 
heliocentric, v25, 44-46 

heliocentrism, v30, 35, 39, 42, 43,46 
helix, v05, 87, 136, 137-139 

helix, v40, 79, 86-87, 97 

Hellman, Martin, v43, 117 

Hellman, Monte, v02, 100-103, 109 
Helmholtz, Hermann von, vii, 54-55, 80-81 
Hénon, Michel, v32, 14,55, 62, 81,95 

Henry, Francis Count of Bridgewater (revd.), v15, 100 
Henry, Joseph, v15, 93 

Hermes, Johann, v31, 37 

Hermes Trimegisto, v09, 10 

Hermite, Charles, v06, 42 

Hermite, Charles, vi8, 108-109, 126 
Hermite, Charles, v39, 20, 25, 35 

Hermite, Charles, v46, 94 

Hero of Alexandria, formula of, v05, 90 


Herodotus, v05, 106 

Herodotus, vi5, 12 

Heron of Alexandria, vi5, 21 

Herrera, Rodrigo de, vi6, 117 

Herschel, Carolina Lucretia, v37, 53-59, 64 
Herschel, John, vi5, 95 

Herschel, John, v37, 57, 65 

Herschel, telescope, v37, 54, 58 

Herschel, William, v37, 54, 55, 57, 59 

Herschell, William, v31, 108 

Hersh, Reuben, v20, 16, 19-21, 28, 37, 40 

Hertz, Heinrich Rudolf, v03, 17 

Hertz, Heinrich Rudolf, v35, 109 

hertz, v35, 109 

hertz, v48, 52 

Herzog, Maurice, v43, 97, 102 

heuristic, v33, 10-11, 27-30, 88 

heuristic, v50, 140-143 

heuristic methods, v28, 29 

heuristics, v43, 14, 23, 121-124, 137 
hexacontahedron, v23, 62 

hexadecimal, v02, 79-82, 87 

hexagon, vii, 13, 14, 23, 122-123 

hexagon, v18, 41-42, 58 

hexagon, v25, 38 

hexahedron, v09, 13 

hexahedron, vi6, 108-114 

hexahedron, vi7, 71, 73, 76 
hexakaidecadeltahedron, v23, 58 

hexakis, v23, 62 

hexakis, v23, 62 

hexomino, vii, 127 

Higgs boson, v59, 50, 82-89 

Higgs field, v55, 51, 52 

high frequency traders, v33, 56 

Hilbert, curve, v41, 121 

Hilbert, David, v03, 106, 107, 113 

Hilbert, David, v05, 75, 144 

Hilbert, David, v09, 24, 75, 76, 78, 93 

Hilbert, David, vii, 84 

Hilbert, David, vi5, 91, 108,115 

Hilbert, David, vi8, 114, 129, 130 

Hilbert, David, v22, 55-58, 63-66, 71, 76, 110-111 
Hilbert, David, v23, 42 

Hilbert, David, v25, 77, 82, 101-120, 121, 143 
Hilbert, David, v27, 94, 100, 141 

Hilbert, David, v31, 26, 27, 111-113, 139 

Hilbert, David, v35, 18 

Hilbert, David, v37, 46, 97-99, 102, 109, 127, 135 
Hilbert, David, v39, 15, 27-34, 52-55, 110, 117, 139 
Hilbert, David, v41, 17-19, 20, 24, 34, 35, 55, 56, 121 
Hilbert, David, v43, 37, 38, 40, 45, 47, 48, 60, 82 
Hilbert, David, v54, 125 

Hilbert, hotel, v41, 55-59, 61, 63, 65, 78, 106, 107 
Hilbert spaces, v05, 144 

Hilbert’s problems, v39, 30-32 

Hilbert’s tenth problem, v37, 122, 125-134 

Hill, Austin Bradford, v58, 103-109 

Hill, Lester S., v02, 74-76 

Hill, Sir Rowland, v56, 15 

Hindemith, Paul, v35, 109 

Hinton, Charles Howard, vii, 12, 23, 24, 35, 56, 60, 71-73, 82, 86-87, 88, 97, 98, 101-104, 129, 144, 150, 151, 154 
Hinton, Jarnes, vii, 71 

Hipparchus, v26, 12, 37, 43, 105 


Hipparchus, v38, 52-54, 87, 89 

Hippasus of Metapontum, v05, 70-71 

Hippasus of Metapontum, v27, 52 

Hippasus of Metapontum, v31, 12 

Hippasus of Metapontum, v35, 108 

Hippasus of Metapontum, v46, 81 

Hippasus of Metapontum, v54, 17, 18, 20 
Hippocrates of Chios, v05, 109 

hippopede, v38, 46, 47 

Hironaka, Heisuke, v55, 114-116, 124 
histogram, v13, 29-32, 35, 61, 64, 84, 108, 112 
histogram, v37, 82, 83 

Historia et Origo Calculi Differentialis, v14, 117 
history, v55, 128, 129 

history of mathematics, v39, 25, 102 

history of polyhedra, v23, 24-43 

Hite, Shere, v49, 62 

Hitler, Adolf, v27, 93-95 

Hoare, Charles, vi5, 143 

Hobbes, Thomas, v08, 126 

Hobson, Ernest William, v27, 120, 121 

hockey stick, v32, 105, 106 

Hodas, Nathan, v53, 75, 76 

Hodge, class and conjecture, v25, 129-131 
Hodge, William Vallance Douglas, v25, 130, 131 
Hodges, Peter, v40, 27 

Hofmann, Joseph Ehrenfried, vi4, 79, 83, 85, 86, 141 
Hofstadter, Douglas R., v06, 131 

Holbein, Hans, vO1, 111 

Holbein the Younger, Hans, vi6, 124 

Holbein the Younger, Hans, v60, 130 
Holberton, Betty, vi5, 128-129 

H6lder, Otto Ludwig, v17, 102 

hole, black, v36, 160, 161 

hole, v36, 37-39, 42, 65, 68, 69 

hole, white, v36, 161 

hole, worm, v36, 161 

Holland, John, v33, 39, 111 

Hollerith, Herman, vi5, 94 

Hollerith, Herman, v51, 10-13 

homeomorphic, v36, 55, 67, 96, 115, 116, 123, 124 
homeomorphism, v25, 134 

homeomorphism, v36, 55, 63, 92, 132 
homeostasis, v28, 23, 24 

Homer, v45, 103 

homocentric spheres, v38, 45-48, 53 
homoclinic tangle, v32, 34, 50 

homogeneous, v36, 24, 148 

homomorphism, vi7, 42 

homomorphism, v37, 107 

homophily, v53, 112 

homothety, v26, 57,74 

homothety, v36, 86, 101, 104, 114 

homotope, v36, 38, 132 

Hondius, Joducus, v26, 56, 106, 119, 120, 126, 155 
Honeywell Bull, v31, 66 

Hooke, Robert, vi4, 41, 49, 52-55, 67-68, 70 
Hooke, Robert, v31, 48, 49, 138 

Hooper, William, v08, 29, 31 

Hope, vi5, 136-138 

Hopital, Marquis de, v31, 50, 51 

Hopital, Marquis de, v37,36 

Hopper, Grace, v37, 113-121 

horizon, v20, 77-79,145 


horizon, v30, 14-16, 73, 89, 98, 103, 104, 109-112, 115, 116, 119, 123 
Horizon 2020, v56, 10 

horizontal, v30, 15, 151 

Horn clauses, vi5, 139-140 

Hospital of the Innocents, Florence, vi6, 14, 15 
houses, cubes, v60, 80-82 

houses, hyperbolic, v60, 80-82 

houses, v60, 80-82 

HTML, v51, 17-18 

HTTP, v48, 76, 77 

HTTP, v51, 18 

HTTPS, v48, 77 

Hubbard, John, v09, 110, 111 

Hubble, telescope, v37, 54 

Hubble Space Telescope, v30, 8, 27, 61, 82, 138-141, 143 
Hudde, Johann van Waveren, v1i4, 40, 68 

Huff, Darrell, v49, 10, 60 

Huffman, code, v48, 86, 88-91, 93, 100 
Huffman, David Albert, v48, 86, 88, 89 
Huffman, tree of, v48, 89,93 

Hughes effect, v33, 99 

Hui, Yang, v34, 20 

Huizinga, Johan, v60, 145 

Humbold, Wilhelm von, v39, 16 

Humby, Clive, v51, 9 

Hurewicz, Witold, v31, 113 

Hurricane Sandy, v53, 125 

Hurwitz, Adolf, v22, 56 

Hurwitz, Adolf, v27, 58, 61-64, 71-74 
Hurwitz, Adolf, v39, 9, 22-24, 28 

Huygens, Christiaan, v06, 31, 65 

Huygens, Christiaan, v07, 57, 61, 101 
Huygens, Christiaan, v08, 92 

Huygens, Christiaan, v14, 37, 70, 80, 84, 85, 102 
Huygens, Christiaan, v18, 30-31, 78 

Huygens, Christiaan, v24, 45, 47, 50 
Huygens, Christiaan, v25, 37 

Huygens, Christiaan, v27, 110 

Huygens, Christiaan, v29, 88, 90, 99, 144 
Huygens, Christiaan, v46, 21-23, 119, 121 
hydroelectric plant, v39, 50, 54 

Hypathia, v1i5, 40-41 

Hypatia, vO7, 64, 80, 81, 85, 88 

Hypatia of Alexandria, v37, 9-17, 21 
hyperbeing, vii, 55, 63-66, 88, 90, 125, 137 
hyperbola, v09, 28, 29, 30 

hyperbola, vi8, 55-57 

hyperbola, v27, 20 

hyperbola, v29, 37, 43, 121-124, 130-134 
hyperbola, v30, 115, 116 

hyperbola, v37, 15 

hyperbola, v46, 18, 21, 23, 29, 121, 134 
hyperbola, v55, 32, 34 

hyperbolic, v04, 10, 40, 50, 53-56, 60-66, 69-74, 76, 77, 79-94 
hyperbolic, v04, 84, 88-93 

hyperbolic plane, v44, 89-116 

hyperbox, vii, 125, 128-129 

hypercube, vii, 20, 56-57, 71-73, 102, 103, 104-108, 113, 129, 144, 152 
hypercube, v23, 69-71, 73, 116 

hypercube, v42, 37-39 

hypercube, v48, 48 

hypergraph, v50, 120 

hyperinflation, v19, 47, 48 

Hyperion, v32, 85, 86, 88 


hyperspace, vii, 56, 59, 60, 61, 68, 69, 78, 86 
hypersphere, vii, 64, 104-112, 122 

hypersphere, v42, 37 

hypersurface, v42, 35-37 

hypervolume, v42, 35, 37, 38 

hypocycloids, v29, 91, 93, 94 


hypotenuse, v05, 14, 16, 42-44, 47, 50, 103, 104, 107, 109, 110, 112, 114, 115, 120, 125, 135, 


hypotenuse, v25, 21 
hypothesis, alternative, v13, 109, 136 


hypothesis, alternative, v59, 64-66, 70, 72-74, 76-78, 80, 87, 98, 99, 112, 139 


hypothesis, Continuum, v25, 101, 106, 107 
hypothesis, continuum, v39, 34 
hypothesis, null, vi3, 109-115, 122 


hypothesis, null, v59, 64-67, 70-81, 87-89, 98-102, 112, 126, 127, 139 


hypothesis, Riemann, v25, 76, 77, 95, 109, 138-144 
hypothesis, Riemann, v39, 139-153 

hypothesis, v28, 30, 146 

hypothesis, v40, 12, 14, 21, 24, 30, 60, 69, 151 
hypothesis testing, v58, 17 

hypotrocoids, v29, 91, 94 

hysteresis, in anorexia, v55, 94-96 

hysteresis, in ecology, v55, 77 

hysteresis, in economics, v55, 100 

hysteresis, in heartbeats, v55, 83 

hysteresis, in magnetism, v55, 55, 56 
hysteresis, in perception, v55, 97-99 
hysteresis, in sports performance, v55, 92, 93 


hysteresis, v55, 29, 49, 54-57, 77, 83, 92-94, 97, 99, 100 


I Ching, v21, 132, 134, 140 

I Ching, v24, 40 

IBM, vi5, 100, 107, 119, 120, 130, 142 
IBM, v37, 120 

IBM, v48, 65, 133 


IBM (International Business Machines Corporation), v51, 9, 11, 96 


icosahedron, v04, 28 

icosahedron, v09, 13 

icosahedron, vi0, 72-74, 78 

icosahedron, vii, 57, 125 

icosahedron, vi7, 71, 73, 76, 109, 110 
icosahedron, v23, 25, 27, 31, 42, 52, 53, 56 
icosidodecahedron, v23, 60, 117 
icositetrahedron, v23, 62 

ideal, v37, 103, 105-109 

identification, v36, 53, 111, 123-125, 128, 139 
identity, v03, 84-86, 137 

identity, v35, 48, 50,51, 53, 59, 68, 76, 83, 129 


identity element, v35, 53, 54, 57-60, 70-72, 96, 97, 103, 123, 124, 127-129, 131, 133 


Ideography, v22, 42-43 

If This Is a Man, v35, 38 

IFORS, v56, 17, 18 

Ifrah, Georges, v40, 43 

IFS, vO9, 103, 104, 106, 107, 126 | 

Ig Nobel Prizes, v31, 140-142 

Igbo, people, v40, 51 

ignorabimus, v22, 71 

Iliad, v35, 15 

image, v04, 36, 124, 126, 127, 128-138 
image segmentation, v51, 84, 85 
imaginary, part, v54, 67 

imaginary, real, v54, 67, 143-144 
imaginary numbers, v0O5, 140-141 

IMAP, v48, 79, 80 

immeasurable segments, v46, 77, 81, 84 
immersion, v34, 36, 37 


138, 139, 143 


Impagliazzo, Russell, v43, 88, 91, 102, 137 
imputation, v08, 133, 134, 138 

in perspective, vii, 113, 117-121, 126 

inaccuracy, v45, 70, 82, 83, 85, 145 

incest, v35, 66, 69, 72 

inch, the, v01, 51, 103 

incidence, v49, 25, 56, 90, 100 

inclination, v30, 40, 53, 54, 56, 58, 68, 109 

inc lusion—excLusion principle, v46, 58, 60 
incommensurable, vi8, 45, 60 

incommensurable, v38, 22, 23 

incommensurables, v52, 11, 12 

incomplete evidence, v49, 88 

independence of events, v58, 30, 43 

independence of information, v57, 48 

independence of irrelevant options, v45, 49, 50, 53 
index, Dow-Jones, v19, 119, 126, 127 

index, Fisher, vi9, 45, 119 

index, general stock, v19, 120 

index, Laspeyres, v19, 45, 119 

index, Paasche, v19, 45, 119 

index, price, v19, 44 

index, Shapley and Banzhaf, v45, 112 

index of influence, vi0, 99 

India, v40, 16, 54, 63, 69, 76, 97, 105, 107 
Indicopleustes, Cosmas, v26, 20 

individual basis, v56, 61, 109, 110, 115, 125 
indivisible, vi8, 32, 34-36, 65, 68, 69, 79, 84, 130 
Indonesia, v40, 16, 71, 80, 117, 121, 132-135, 143 
inequalities, v05, 112-115 

inference, Bayesian, v58, 9, 12, 23, 128, 135 
inference, rules of, v22, 20-25, 28-30, 58, 85-87 
inference, statistics, v58, 17, 23, 83 
infestations, v55, 78, 79 

infinite, geodesic, v04, 102, 106 

infinite, lines, v04, 71, 72, 106 

infinite, parallels, v04, 66, 80 

infinite, vii, 25, 46, 61, 83-86, 94, 100-102, 119, 138-139, 144, 149 
infinite, v20, 45-47, 56, 80-83, 90-93, 130 
infinite, v22, 37-39, 51-53, 65-66, 68, 109-110 
infinite, v27, 81, 85, 109, 117, 119-124, 133-145 
infinite descent method, v0O7, 86, 98, 99, 101,105 
infinite equations, v18, 77 

infinite extension, vi8, 15, 47-78 

infinite product, v06, 65, 81, 85 

infinite sum, v41, 44, 102 

infinite sums, v39, 140-144, 152 

infinitely small, v18, 15, 31, 47, 60, 73, 78, 106 
infinitesimal, v14, 14, 34, 39, 65, 90, 121-127, 139 
infinitesimal, v27, 122, 123 

infinitesimal, v37, 30, 40 

infinitesimal calculus, v27, 110, 132, 136 
infinitesimal calculus, v42, 14, 21 

infinitesimals, vi8, 75, 82, 83 

infinity, actual, v18, 17-23, 38, 59, 64, 77 
infinity, countable, v41, 48-53, 55,57, 58, 59, 60, 72, 81, 125 
infinity, uncountable, v41, 48-53, 61, 62, 55, 59, 60, 65, 76, 78, 81, 82, 90, 105, 107, 125, 126 
infinity, vi4, 9, 23-27, 33-38, 121-127, 135 
infinity, v1i8, 7-23, 51-71, 103-106, 124, 130 
infinity, v25, 23-25, 28, 84, 104, 105, 139 
infinity, v41, 7, 16, 25, 30, 43, 44, 45, 47-49, 55, 57, 60, 62, 72, 75, 82, 83, 100, 103, 117, 118, 120, 123, 125, 130, 131 
infinity, v47, 11, 21-23, 109, 116-118 

inflation, galloping, v19, 48 

inflation, rate of, vi9, 45, 56, 80-82, 137, 138 


inflation, 
information, 


v49, 38-40 


asymmetric, v57, 41 


information, complete, v57, 22, 24 
information, incomplete, v57, 22-24, 29, 34 
information, private, v57, 120 

information, subjective, v57, 87 
information, symmetric, v57, 44 


information c 
information s 
INFORMS, v56, 


ascade, 
ource, 
17 


v53, 101, 113-115 
v48, 12-18, 34, 45-47, 


64-66, 68-75, 84, 107 


Inistes tropiques, v35, 25, 26, 32. 35, 66 


initial condi 


tions, 


v28, 32, 33, 74-76, 144, 145 


input, v22, 98,104-106,110-113, 127-130 


input, v28, 2 


4, 31, 49 


input-output tables, v19, 24, 141-143 


Instagram, v53, 10, 21, 40, 46, 49, 62, 87, 88 
instalment of a loan, vi9, 58-61 
instance, v33, 117 


Instant Insanity, v50, 51, 52, 54, 55, 112 
Institute for Advanced Study, v37, 93, 110 
Instituzioni analitiche ad uso della gioventu italiana, v37, 36, 40 


Instructions for Measurement, 
v24, 136-137 
v24, 137 


insurance, li 
insurance, re 


fe, 
scue, 


see Underweysung der Messung, v16 


insurance premium, v19, 66, 67 
insurance premiums, v24, 9 


integer, v37, 109, 129 

integers, v18, 25, 45, 100, 107, 133, 134 

integral, v06, 18, 21, 31, 32, 34, 35, 65, 68-70, 72,77, 78, 80, 81 

integral, v14, 7, 17-21, 26, 90, 131, 132, 137 

integral, v25, 31, 50, 76, 118 

integral, v29, 72,75, 77,89 

integral, v36, 96-98 

integral, v37, 30, 36, 39, 40, 85, 90, 100 

integral, v38, 139, 145, 150, 152 

integral, v47, 69, 165-168 

integral domain, v37, 105-109 

integration, v18, 83 

integrator, v18, 64 

integrity, v48, 73, 127, 132, 133, 135 

interaction, strong, v1i7, 140 

interaction, weak, vi17, 140-142 

interaction amongst criteria, v45, 28, 62, 66, 67 

interactions, v59, 109-112, 120 

interactive proofs, v43, 106, 107, 115, 124, 138 

interbank interest, v19, 30 

intercontinental journey, v39, 51 

intercultural journey, v20, 106 

intermediation, v53, 64, 65 

intermodal services, v56, 10 

internal models, v33, 123-125, 137 

International Astronomical Union (IAU), v30, 47, 52, 54 

International Commission on Mathematical Instruction, v39, 38 

International Congress of Mathematicians, v22, 55, 110 

International Congress of Mathematicians, v52, 18 

International Congress on Mathematical Education, v39, 38 

International Congresses of Mathematicians, Amsterdam 1954, v39, 12, 68, 76, 78, 79, 81 
International Congresses of Mathematicians, Berkeley 1986, v39, 14, 69, 100, 108, 110-112 
International Congresses of Mathematicians, Berlin 1998, v39, 14, 67, 69, 113-114, 117-118 
International Congresses of Mathematicians, Bologna 1928, v39, 53, 58, 60 

International Congresses of Mathematicians, Cambridge 1912, v39, 38, 40, 42, 46, 50, 53, 57, 
International Congresses of Mathematicians, Chicago 1893, v39, 20-21 

International Congresses of Mathematicians, congress regulations, v39, 25 

International Congresses of Mathematicians, Edinburgh 1958, v39, 68, 76, 80, 84, 85 


60 


International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
Internet, 
internet, 


vi0, 
v48, 


Congresses of Mathematicians, Harvard 1950, v39, 13, 68, 71-76 

Congresses of Mathematicians, Heidelberg 1904, v39, 33, 38, 39, 60, 113 
Congresses of Mathematicians, Helsinki 1978, v39, 68, 100-103, 108, 115 
Congresses of Mathematicians, Hyderabad 2010, v39, 69, 113, 128, 129, 134, 136 
Congresses of Mathematicians, Kyoto 1990, v39, 61, 69, 130 

Congresses of Mathematicians, Madrid 2006, v39, 14, 69, 70, 113, 118-125, 130, 136 
Congresses of Mathematicians, Moscow 1966, v39, 64, 66, 68, 85-90, 129 
Congresses of Mathematicians, Nice 1970, v39, 68, 92-96, 100, 115 

Congresses of Mathematicians, numeration, v39, 57 

Congresses of Mathematicians, Oslo 1936, v39, 14, 55-59, 68, 71, 108, 132, 134 
Congresses of Mathematicians, Paris 1900, v39, 27-33, 60, 92, 139 

Congresses of Mathematicians, Peking 2002, v39, 14, 69, 113, 129 

Congresses of Mathematicians, Rome 1908, v39, 36-40, 60 

Congresses of Mathematicians, Seoul 2014, v39, 113, 137 

Congresses of Mathematicians, Stockholm 1962, v39, 68, 76, 82 

Congresses of Mathematicians, Strasbourg 1920, v39, 45-46, 57 

Congresses of Mathematicians, Toronto 1924, v39, 49-51,54, 57,59, 63, 64 
Congresses of Mathematicians, v39, 12, 13, 21, 26, 111, 136 

Congresses of Mathematicians, Vancouver 1974, v39, 66-68, 95-99, 107, 133, 139 
Congresses of Mathematicians, Warsaw 1982-1983, v39, 64, 69, 100, 105-110 
Congresses of Mathematicians, Zurich 1897, v39, 13, 21-27, 42, 60, 84 
Congresses of Mathematicians, Zurich 1932, v39, 55-57, 59, 61, 94, 108, 129, 131 
Congresses of Mathematicians, Zurich 1994, v39, 67, 69, 113, 125-128, 137 
Directory of Mathematicians, v39, 25 


Mathematical Union, v39, 46-49, 52, 81, 104, 111, 118, 125 
Research Council, v39, 45 
System of Units (SI), v38, 9, 129, 131-132 

85-87 


7, 8, 13, 15, 16, 30, 40, 57, 59, 68, 69, 71-76, 78-81, 83, 96, 97 


Internet of Things, v56, 128 
Internet of Things (IoT), v51, 19, 21, 22, 27 


interpolation, 


v29, 152-153 


interpretation, v20, 20, 33, 112, 115, 137, 151 
interpretation of instructions, v47, 53, 104 
interspatial door, v36, 39-47, 111, 128-130, 161 


intervals, 


vi2, 14, 16-20, 25-31, 83, 143-146 


Introductio in analysin infinitorum in Latin by Leonhard Euler, v27, 109 


intuition, 
intuitionism, 
invariant, vi7, 
invariant, v25, 
invariant, v35, 
invariant, v37, 


W220. /46-17;,.99, “34, S71, 447 


v22, 68 
14, 18, 111, 122, 130, 133, 135, 136 
85, 113 
43-48, 51, 56, 60, 70, 71, 84, 106, 128 
96-100 


inventory balance equations, v56, 64, 73, 82 
inventory models, v56, 21, 73 


inverse, 


element, 
inverse kinematics, 


v35, 53, 54, 57, 58, 76, 88, 96, 97, 103, 124, 128 
W393i: 725-73 


inverse square law, v37, 42 


inversion, of intervals, vi2, 145-146 
inversion, vi2, 47, 71, 77, 78-86, 124-126, 129 
inversion, v35, 123, 124 

inversion, v50, 135-138 


Invisible Cities, 


v20, 94 


invoice discounting, v19, 109 


involute of a circle, 
v48, 58,71, 72,78, 79,81 


IP address, 


v29, 137-138 


IPCC, v32, 102, 105, 112, 119, 122-124, 126, 128 


IPsec, 
Iran, 
Iraq, 


v48, 73 
v40, 143 
v40, 16, 


43, 63, 79, 80 


iron law of Wages, v19, 83 


irrational, v37, 
irrational numbers, 
irrational/irrationals, 


123 
v05, 11, 40, 63, 65, 70, 87, 90 
vi8, 43-47, 61, 93-95, 103, 106-107, 133-134 


irrationality of V2, v05, 61, 67-74 
irrationality of v2, v46, 132 
irresolvability, v37, 125 

ISBN, v48, 36, 37 

Ishango, radius of, v54, 12, 13 

Ishango, vi5, 10 

Ishango bone, v03, 17-18 

Ishango bone, v40, 18-21 

Isidore of Miletus, v27, 29 

Ising model, v52, 98, 99, 102 

Isnar, C A, v55, 88, 89, 101 

isohedral, v25, 115 

isometry, v17, 14, 72, 73, 130, 131, 155 
isometry, v26, 58, 63, 64, 129-134, 139 
isomorphic, v17, 40-44, 52, 54, 58, 131, 149 
isotropic, v36, 136, 148, 159 

Israel, v39, 69, 82, 103 

ISWIM, vi5, 136 

iteration, quadratic, v09, 114, 119, 120, 124 
iteration, v09, 21, 47, 104, 112-115, 117-124 
iteration, v41, 116 

Iterson, Gerrit van, v60, 28 

Iwasawa theory, v0O7, 14, 119, 131, 134, 135, 136, 141 
Jaaskelainen, Veikko, v56, 51 

Jacobi, Carl Gustav, v06, 10 

Jacobi, Carl Gustav, v31, 94, 133 

Jacobi, Carl Gustav Jacob, v35, 87 
Jacobi, Carl Gustav Jacob, v39, 35-36 
Jacquard, Joseph Marie, vi5, 94, 98, 128 
Jacquard, Joseph Marie, v51, 11, 12 
Jacquard loom, v37, 67, 71, 72, 76 
Jakobson, Roman, v35, 40, 41 

Jamnitzer, Wenzel, v23, 38 

Japan, v40, 65, 71, 76, 87, 106, 115 
Java, vi5, 127, 134, 137 

JavaScript, vi5, 134 

Jeans, James, v31, 75 

Jefferson, method, see D’Hondt/Jefterson rule, v45 
Jeffreys, Harold, v58, 20, 21, 116 
Jefterson, Thomas, v45, 130, 131 
Jeopardy!, v45, 44 

Jesus Christ, v31, 13, 136, 137 

Jew, v35, 9, 11, 15, 28 

Jingrun, Chen, v21, 106 

JIT (Just-in-Time), v56, 77 

Jlebnikov, Velimir, v21, 65, 66 

job shop scheduling, v56, 71, 72 

Johns, Jasper, v60, 142 

Johnson, Selmer, v56, 103 

joining handles, v36, 69,70, 128-132 
Jonas, David, v27, 88 

Jones, Cliff, vi5, 142 

Jones, William, vi4, 63, 110 

Jordan, Camille, v35, 54 

Jordan, Marie Ennemond Camille, v17, 102 
José I, vi6, 107 

Jouffret, Esprit, vii, 104, 139, 140, 144 
Journal de Crelle, v37, 87, 88, 90 
journals, v39, 19, 25 

journals on graphs, v10, 136 

Joyce, James, v35, 16 

JPG, v48, 94 

Juan, Jorge, v37, 24 

Juan y Santacilia, Jorge, v38, 97, 102, 104 


Julia, Gaston, v09, 46, 109, 112, 113, 119 
Julia, Gaston, v28, 81-83 

Julita Moisés Leclerc (fictional character), v27, 47, 72, 73 
Julius Caesar, (Gaius Julius), v38, 65-68 
Julius II, vi6, 88 

Jupiter (planet), v30, 28, 29, 30, 33, 35, 37, 40, 42, 43, 45, 49, 52, 53, 55, 56, 59-62, 76, 94, 95, 123-125, 143 
Jurgens, Hartmut, v09, 46 

Justinian (the First or the Great), v27, 28, 29 
Justo de Gante, vi6, 86 

Kabbalah, v21, 17, 32, 139, 143 

Kac, Mark, v31, 29, 57, 144 

Kaczynski, Ted, v31, 142 

Kaczynski, Theodore, v37, 84 

Kadiweu (Indians), v35, 37 

Kahneman, Daniel, v49, 107, 109, 110, 115 
Kaingang (Indians), v35, 36, 37 
kaleidoscope, v17, 70, 78, 133 

Kallikan, Ibn, v08, 2 

KAM theorem, v32, 54,55 

Kammersymphonie, v35, 121 

Kanada, Yasumasa, v05, 68 

Kandinsky, Vassily, v04, 28, 32 

Kandinsky, Wassily, v01, 111 

Kandinsky, Wassily, v60, 132 

Kant, Immanuel, v04, 38, 39, 57 

Kant, Immanuel, vii, 33, 44 

Kant, Immanuel, vi4, 135 

Kant, Immanuel, vi5, 64, 91 

Kant, Immanuel, v22, 67 

Kant, Immanuel, v27, 106, 107, 119-123 
Kant, Immanuel, v32, 9, 10 

Kant, Immanuel, v33, 104 

kaos, vi8, 16 

Kaprekar, Shri Dattatreya Ramachandra, v21, 91, 110 
Karinthy, Frigyes, v53, 41 

Karmarkar, Narendra, vi0, 118, 123 

Karp, Richard, v43, 85, 88, 104 

Kasner, Edward, v31, 23 

Kasparov, Garry, v31, 85 

Kasparov, Gary, v33, 16, 17 

kata, vii, 60, 64, 66, 80, 112 

Katyayana, v0O7, 40, 41 

Katz, Nick, v07, 135, 136, 138, 139 
Kauffman, Stuart Alan, v42, 133 

Kay, Alan, v15, 133 

Kazan, Universidad de, v04, 53, 54 

Keill, John, vi4, 109, 111, 116-120 
Kelvin, Lord, v06, 75 

Kelvin, Lord, v31, 108-109 

Kelvin, Lord, v52, 7, 39, 40, 87 

Kempe, Alfred, v53, 37 

Kempe, Alfred Bray, v25, 89 

Kempe, Arthur Bray, v10, 44, 45 

Kendall, David George, v53, 104 

Kendrick, Donald Clive, v55, 96, 97 
Kennedy, John Fitzgerald, v10, 51 

Kennedy, John Fitzgerald, v45, 131 

Kepler, Johannes, v01, 129 

Kepler, Johannes, v05, 9, 33, 35, 37, 96 
Kepler, Johannes, v14, 35, 39, 54, 56, 121 
Kepler, Johannes, v1i5, 83-84 

Kepler, Johannes, v16, 64 

Kepler, Johannes, v18, 54-58, 64-67 
Kepler, Johannes, v23, 39-41, 60, 64, 65, 129 


Kepler, Johannes, v25, 38-42, 44-48 

Kepler, Johannes, v26, 102,119 

Kepler, Johannes, v29, 20, 127 

Kepler, Johannes, v31, 48, 49, 59, 61-63, 138 
Kepler, Johannes, v35, 108, 109 

Kepler, Johannes, v46, 9, 15 

Kepler, Johannes, v60, 43-45, 126 

Kepler's conjecture, v60, 43-45 

Kepler's Law, v06, 76 

Kepler's Laws, v30, 48-51, 56, 62, 85, 89, 98, 157, 162 
Kerala (India), v40, 107-108, 150 

Kerrich, John, v24, 114 

Kerrich, John Edmund, vi3, 48 

Kershner, R.B., v31, 42 

key, asymmetrical, v02, 102, 133 

key, distribution, v02, 99, 121 

key, one-time pad, v0@2, 121-124 

key, private, v02, 13-14, 103, 105-106, 109, 110, 112 
key, public, v02, 13-14, 103, 105-106, 108, 109-112, 133 
key, v02, 10-14 

Keynes, John, v34, 92, 94 

Keynes, John Maynard, v1i4, 45 

Keynes, John Maynard, vi9, 26, 84, 140 

Keynes, John Maynard, v31, 69, 109, 113, 114 
keyword, v0@2, 36-37, 46-47, 49-51, 58-60, 129 
Khayam, Omar, v04, 46, 48 

Khayyam, Omar, v54, 42, 47 

King, William, v15, 98 

kinship, v40, 15, 124-132, 150 

Kiowa, people, v40, 123-124 

kira-kira method, v20, 118-122 

Kirby, Maurice, v56, 17 

Kirkman, Thomas P, v50, 41, 63 

kissing-number, v09, 54 

Kitcher, Philip Stuart, v47, 23, 24 

Klee, Victor, v10, 43 

Kleene, Stephen, v1i5, 110, 135 

Klein, Christian Felix, v1i7, 129 

Klein, Esther, v34, 67, 96-100 

Klein, Felix, v04, 65, 66, 70 

Klein, Felix, v09, 41, 42 

Klein, Felix, v35, 71 

Klein, Felix, v37, 87, 95, 97, 102 

Klein, Felix, v39, 19-20, 2, 25, 27, 34, 36, 38, 73 
Klein, Felix, v44, 108, 109, 115 

Klein, Felix, v47, 157 

Klein, Felix Christian, v52, 18, 80 

Klein, Oskar, v31, 114 

Klein bottle, vi7, 129 

Klein bottle, v31, 45 

Klein bottle, v36, 17, 58-61, 88, 120, 127 

Klein bottle, v47, 156, 157 

Klein bottle, v52, 80, 82 

Klemperer, Paul, v57, 58, 95-99, 103-105, 108, 117 
Kline, Morris, v47, 51 

Knight, Frank Hyneman, v45, 70 

knight’s tour problem, v50, 42, 70-73, 76, 78, 112 
knot, alternating, v52, 39, 40, 43, 44, 46, 47, 62, 63, 86, 98 
knot, amphichiral, v52, 33, 41-43, 97, 98 

knot, composite, v52, 29, 66, 67 

knot, easily removable crossing of a, v52, 62, 63 
knot, factor of a, v52, 29 

knot, figure-of-eight, v52, 25, 27, 110, 111, 137 
knot, Gordian, v52, 64 


knot, orientate a, v52, 45 

knot, prime, v52, 29, 30, 41, 42, 61, 103 
knot, product, v52, 89, 90 

knot, projection of, v52, a 25, 26, 31-33, 36, 49, 50, 54, 60, 63, 85, 86 
knot, rational, v52, 54, 61 

knot, Savoy, v52, 25, 32, 37, 44, 60, 63, 66, 67, 85, 97, 111 
knot, substrate, v52, 89, 90 

knots, composition of, v52, 27, 29, 63 
knots, connected sum of, v52, 27-31, 59 
knots, k-equivalents, v52, 68 

know, v20, 145 

know, v36, 131, 132 

Knox, Dolly, v43, 10, 25 

Knuth, Donald, vi5, 143-144 

Knuth, Donald, v21, 108 

Koch, Helge von, v01, 137, 138, 140 

Koch curve, v27, 83-85 

Koch snowflake, v09, 79, 85, 127 | 

Koch snowflake, v38, 140, 141 

Koch snowflake, v42, 120, 121 

Koebe, Paul, v25, 120 

Kolmogorov, Andrei, v06, 126-127 
Kolmogorov, Andrei, v22, 127-128 
Kolmogorov, Andrei Nikolaevich, v24, 52, 72-73 
Kolmogorov, Andrei Nikolaevich, v39, 77 
Kolmogorov, Andrey, v31, 118 

Kolmogorov, Andrey, v41, 88, 89 
Kolmogorov, Andrey, v42, 104, 106 
Kolmogorov, Andrey, v55, 47 

Kolmogorov, Andrey, v58, 36 

Kolmogorov, Andrey Nikolaevich, v25, 112 
Kon Ku, v05, 44, 49 

Kondo, Shigeru, v05, 69 

Konig, Denes, v10, 45 

K6nig, Gyula, v18, 114 

Konigsberg, v53, 33, 34 

Konigsberg (city), v25, 63-66 

Konigsberg bridge problem, v50, 41, 42, 43, 45, 64, 112 
Koopmans, Tjalling Charles, v56, 47 
Kooti, Farshad, v53, 75, 76 

Koran, v21, 23, 26, 31 

Kovalevskaya, Sofia, v31, 105, 106 
Kovalevskaya, Sofia, v37, 7,67, 84-91, 97 
Kowalski, Robert, vi5, 140 

Kpelle, people, v40, 11, 48, 139-140 
Krasiski, Friedrich, v02, 51 

KRC, vi5, 138 

Krodhadevatas, v21, 119 

Kronecker, Leopold, v03, 9 

Kronecker, Leopold, v18, 120-121, 124, 127, 128, 130 
Kronecker, Leopold, v22, 23 

Kronecker, Leopold, v25, 111, 112 
Kronecker, Leopold, v35, 89 

Kronecker, Leopold, v43, 37 

Kronecker, Leopold, v45, 21 

Kryvasheyeu, Yury, v53, 124 

Kuhn, Harold W, v56, 47 

Kuhn, Thomas, v22, 76 

Kuhn, Thomas, v35, 18, 19 

Kummer, Ernst, vO07, 10, 12, 111-114, 116, 127, 143 
Kummer, Ernst, v31, 18-20 

Kummer, Ernst, v37, 47, 107 

Kummer, Ernst Eduard, vi8, 120, 127 
Kummer, Ernst Eduard, v25, 34 


Kuratowski, Kazimierz, vi0, 28 

Kuratowski, Kazimierz, v31, 144 

Kuratowski, Kazimierz, v53, 25, 35, 38 

Kushyar ibn Labban, v1i5, 53, 54, 65, 73 

Kyoto Protocol, v32, 128-131 

L-triomino, v50, 8, 29, 31, 32, 34-39 

L'H6pital, Guillaume Francgois Antoine Marquis de, v18, 84 
L'H6pital, Marquis de, vi4, 104-106, 123 

La Vanguardia (newspaper), v49, 16, 70, 73, 94, 99, 101 
Lacroix, Sylvestre Francois, v1i5, 95 
Ladyzhenskaya, Olga Aleksandrovna, v25, 148 
Laevorotation, vi7, 66 

Lagrange, Joseph Louis, v14, 13, 57, 97, 127-129, 132 
Lagrange, Joseph-Louis, v1i7, 10, 27, 30-31 
Lagrange, Joseph-Louis, v29, 88, 152 

Lagrange, Joseph-Louis, v32, 15, 18, 20, 24, 28 
Lagrange, Joseph-Louis, v37, 35, 44, 47 

Lagrange, Joseph-Louis, v42, 7, 14, 17, 18, 20, 21 
Lagrange, Joseph-Louis, v54, 94 

Lagrange, Joseph-Louis de, v07, 86, 94, 107, 108 
Lagrange, Joseph-Louis de, vii, 35 

Lagrange, Joseph-Louis de, v25, 57, 58, 71, 114 
Lagrangian, v37, 100, 101 

Lagrangian, v42, 18-21, 23, 26 

Lakatos, Imre, v20, 19, 20, 25,28, 31, 32, 144 
Lakatos, Imre, v47, 14, 24 

Lake Wobegon effect, v53, 73 

Lambda, v21, 24 

Lambda calculus, vi5, 108, 110, 128, 134-137, 141 
Lambert, Johann, v09, 34 

Lambert, Johann Heinrich, v06, 38, 39, 56, 86 
Lambert, Johann Heinrich, vii, 43 

Lambert, Johann Heinrich, v26, 71-73, 123, 127, 160, 169 
Lambert, Johann Heinrich, v04, 49, 51, 52, 84 

Lamé, Gabriel, v07, 106, 109, 110, 111, 113, 114 
Lamé, Gabriel, v25, 84 

Lamé, Gabriel, v31, 18 

Landau, Edmund, v37, 93 

Landau, Lev Davidovich, v25, 59 

Landin, Peter, vi5, 136 

Landon, Alfred Mossman, vi3, 93 

Landry, Fortuné, v25, 67 

Landry, Fortuné, v31, 37 

Lang, Serge, v27, 121 

Lang, Serge, v31, 117 

Langford pairings problem, v50, 112, 121, 139 
Langlands, Robert, v07, 134 

Language, v37, 30, 74, 76, 100, 113, 118-121 
Language, v40, 7, 10, 15, 41, 126, 151 

Languages, functional, vi5, 130, 134, 136, 137 
Languages, imperative, vi5, 130, 134, 139 
Languages, logic, vi5, 139 

languages, object-oriented, vi5, 132-134 
Languages, v39, 13, 23, 32, 55, 94, 112 

Laplace, Marquis de, v06, 67, 70, 71 

Laplace, Pierre Simon, v08, 70 

Laplace, Pierre Simon, v37, 62-64 

Laplace, Pierre Simon de, v31, 39, 52, 98 

Laplace, Pierre-Simon, v09, 129, 130 

Laplace, Pierre-Simon, v14, 130 

Laplace, Pierre-Simon, v24, 50-52, 63-66, 73, 123 
Laplace, Pierre-Simon, v58, 12, 25, 26, 28, 31, 34, 35, 38, 40, 41, 60, 62, 64, 65, 88, 92, 103 
Laplace, Pierre-Simon de, v32, 14, 19-21, 45, 84, 94 
Laplace, Pierre-Simon de, v54, 94 


Laplace rule, v24, 51, 63, 65, 95 

Laplace’s rule, v34, 10, 25-28, 101, 122, 123 

Laplace’s rule, v58, 25, 26, 27, 28, 34, 35, 38, 40, 41, 64, 65, 88, 92 
Lapland, v38, 102-103 

large numbers, v24, 47, 52, 111-114, 115 

Las Lanzas, see The Surrender of Breda, v1i6 


laser, v42, 109, 128, 137 
Lasker, Emanuel, v31, 84 
Lasker, Emanuel, v37, 109 


last allowable date, vi0, 64 
last mile concept, v56, 132 
latent variable, v33, 103, 
lateral class, vi7, 48-52, 
Latin Patrologia, v1i5, 65 
Latin square, v59, 118-120 


104, 106, 144 
62, 63 


latitude, v04, 108-114 

latitude, v26, 22, 23, 35-40, 90, 156, 161, 165 

Latitude, v30, 12-14, 16, 75, 89, 101, 103, 104, 107, 110, 115, 119-121, 152, 160 
latitude, v38, 87-91, 94-103, 109, 110, 118, 133 

lattice, vi7, 111-113, 118-119 

Laurana, Luciano, vi6, 86 


LaVanguardia.com (newspaper website), v49, 13, 15, 17, 25, 69, 78, 80, 91, 94, 102 
Lavoisier, Antoine-Laurent de, v1i9, 27 

LaVozdeGalicia.es (newspaper website), v49, 18 

law, associative, v37, 104 

law, conservation, v37, 99, 101 


law, external composition, v37, 
law, of Large numbers, v24, 60, 
law, Of small numbers, v24, 61, 
law of Large numbers, v48, 117, 


104 
61, 112, 114-116, 119-121 
116 
118 


law of universal gravitation, v26, 22,33 

Lax, Peter, v31, 110, 139 

layer, application, v48, 58, 59, 75, 76, 80, 81 

layer, data link, v48, 58-66, 68, 75 

layer, network, v48, 58, 59, 68, 72,75 

layer, physical, v48, 57-59, 75 

layer, transport, v48, 58, 59, 69, 72, 73,75, 78, 80 

Le Corbusier, v01, 113, 119-122 

Le Corbusier, v05, 100 

Le Corbusier, v60, 65-67 

Le Corbusier (aka Charles-Edouard Jeanneret), v27, 118 

Le Gentil de la Galaisiére, Guillaume, v31, 63 

Le Tonnelier de Breteuil, Gabrielle Emilie, v37, 21-31 

Le Verrier, Urbain de, v31, 55, 56, 139 

lead, v46, 50, 51 

Leadbeater, Charles W, vii, 86 

leaf of the tree, v34, 56 

leap year, v38, 66-68, 73, 79 

learning, automatic, v45, 31, 32, 38, 39, 41 

learning, statistical, v45, 38, 39 

learning, v47, 9, 10, 15, 25, 35-40, 42, 46-49, 51, 52,57, 58, 61, 63, 70, 72, 82, 91, 95, 102, 103, 116, 122, 132, 136, 147, 148, 152, 169 
Lebesgue, Henri Leon, v41, 85, 87 

Lebesgue, Henri Léon, v38, 153 

Lebombo, radius of, v54, 12 

Lebombo, vi5, 9 
Lectures on the 
Lefschetz, Solomon, v31, 139 

Lefshetz, Solomon, v35, 18 

Left-handed, v49, 84 

left-handed people, vi3, 91 

Legend of Sessa, v21, 125 

Legendre, Adrien-Marie, v04, 32 

Legendre, Adrien-Marie, v06, 92 

Legendre, Adrien-Marie, v07, 94, 106, 107, 109, 113, 114 


Icosahedron and the Solutions of the Fifth Degree, v35, 71 


Legendre, Adrien-Marie, v25, 58-60, 75, 84, 109 
Legendre, Adrien-Marie, v31, 138 

Legendre, Adrien-Marie, v34, 110-112 

Legendre, Adrien-Marie, v35, 21, 87 

Legendre, Adrien-Marie, v54, 76, 130, 131 

Legendre, Adrien-Marie, v56, 121 

Lehmann, Jacob Heinrich Wilhelm, v06, 41 

Leibnitz’ calculator, v19, 27 

Leibniz, Gotfried, v39, 17, 35, 40, 102 

Leibniz, Gottfried, v20, 59-60 

Leibniz, Gottfried, v22, 79-80, 84, 98, 110, 113 
Leibniz, Gottfried, v29, 57, 59, 61,67, 144 

Leibniz, Gottfried, v32, 14-21 

Leibniz, Gottfried, v37, 27-30, 36, 70 

Leibniz, Gottfried, v42, 14 

Leibniz, Gottfried, v55, 20, 80 

Leibniz, Gottfried W., v31, 16, 47, 52,55, 138 
Leibniz, Gottfried Wilhelm, v06, 29, 31-33, 36, 80, 81 
Leibniz, Gottfried Wilhelm, v08, 55, 67, 92 

Leibniz, Gottfried Wilhelm, vi5, 55, 57, 59, 63, 86-89, 95, 108 
Leibniz, Gottfried Wilhelm, v1i5, 63, 86-87 

Leibniz, Gottfried Wilhelm, v1i8, 75, 78-84, 86 
Leibniz, Gottfried Wilhelm, v21, 46, 48 

Leibniz, Gottfried Wilhelm, v25, 36, 49 

Leibniz, Gottfried Wilhelm, v38, 146 

Leibniz, Gottfried Wilhelm, v41, 16, 25 

Leibniz, Gottfried Wilhelm, v43, 35, 37, 44 

Leibniz, Gottfried Wilhelm, v46, 23, 43, 101, 102, 105, 119, 121 
Leibniz, Gottfried Wilhelm, v47, 110 

Leibniz, Gottfried Wilhelm, v54, 59 

Leibniz, Gottfried Wilhelm (von), v27, 40, 109-112, 118, 124, 136 
Leibniz, Gottfried Wilhelm von, vi4, 14, 19, 34, 60-63, 75-129 
leisure, v40, 15 

leitmotiv of the design, v40, 105 

Lemniscate, v29, 24-25, 41, 44-45, 50, 51 

Lemniscate, v38, 46, 47 

Lempel—Ziv algorithm, v48, 92 

Length, infinity, curve of, v41, 16 

length, square, v41, 119 

Length, unit of, v41, 17, 18, 21, 23 

Length (definition), v41, 119, 120, 123, 124, 125, 135 
Lenna, v32, 51-53 

Lenses, v09, 102 

Leo X, v31, 136 

Leonardo, Jusepe, vi6, 115 

Leonardo de Pisa, see Fibonacci, v08 

Leonardo de Pisa, see Fibonacci, v1i6 

Leontief, Wassily Wassilyevich, v19, 141 

Leoz, Rafael, v23, 99, 100 

Leray, Jean, v31, 126 

Lerman, Kristina, v53, 75, 76, 78, 80 

Leslie, Patrick H., v28, 36, 133 

level, confidence, v49, 65-67, 70 

level, connective, v47, 43, 44 

level, of significance, v49, 88, 90 

level, reflective, v47, 44, 45 

level, reproductive, v47, 43, 45 

level of confidence, v13, 75, 86-89, 91, 92, 95 

Levi, Sylvain, v35, 13 

Levin, Leonid, v43, 84, 86, 121 

Levy, dragon see Levy curve, v10 

Lewis Carroll, method, v45, 127 

Leyland, Paul, v21, 104 

Libellus de Quinque Corporibus Regularibus, v16, 50-52, 56, 57 


Liber Abaci, vi6, 45 

Liber Abaci, v21, 52, 94 

Library of Alexandria, v26, 26, 27, 30, 120 
Libri, Guglielmo, v35, 33 

Licences, v57, 9, 27, 50, 53, 54, 56 
Lie, Marius Sophus, v1i7, 127, 128 
Lie, Sophus, v31, 143 

Lie, Sophus, v39, 35 

life tables, v24, 131-136 

Light year, v30, 27, 81 

Llight-year, v36, 20, 150, 164-169 


likelihood, v58, 39, 44-46, 53, 56, 75, 79, 81, 86, 88, 89, 94, 99, 100, 102, 104, 


Likelihood ratio, v58, 79, 100, 133 

limit, v06, 20-22, 80, 84, 92, 123 

limit, v14, 15, 19, 127-130, 134-137 

limit, v18, 15-16, 62, 85, 89, 94-96 

limit, v25, 13, 30, 31, 54, 75, 73 

limit, v29, 58-60, 72, 103, 113 

limit, v44, 7, 39, 64, 66, 78, 99, 103, 104, 107-110 
Limit cycle, v32, 27, 31, 47, 90, 93 

Limit cycle, v42, 119, 124 

Limited voting, v45, 128-130 

limits, v47, 11, 21, 30, 109-111, 114-116 
Lindbergh, Charles, v26, 159 

Lindemann, Carl Louis Ferdinand von, vi8, 41, 108 
Lindgren, Harry, v41, 35 

line, earth, vi6, 20, 21 

Line, horizon, vi6, 20, 21, 26, 27, 120 


line, v04, 25, 29, 32, 34, 35, 36, 38, 40, 41, 47, 55, 63, 82, 102, 106, 134 


Linear and non-linear, v55, 135, 136 
Linear combination, v25, 17, 129, 130 
Linear model, v51, 67 

Linear non-separability, v33, 68, 69 
Linear programming, v25, 42 


linearity, v47, 10, 65-67, 69, 70, 73, 75, 78, 82-84, 86, 90-92, 99 


Lineland, vii, 17-19, 26, 121, 125-126 

Lines and curves of regression, v19, 125, 134, 135 
Linguistic, v09, 15,22-23,46 

Linguistics, v35, 40, 41 

Linguistics, v55, 7, 101, 107 

Linking, v48, 128, 133, 135, 136 

Links, component number, v52, 36 

links, v52, 36, 41, 89, 90, 102 

Lionnais, Francois Le, v35, 39 

Liouville, Joseph, v06, 39 

Liouville, Joseph, v17, 97, 99, 100, 102 
Liouville, Joseph, v21, 98 

Liouville, Joseph, v25, 73 

Liouville, Joseph, v31, 18 

Liouville, v37, 90 

Lippi, Filippino, v16, 14, 32, 33, 38 

Lisle, Guillaume de, v26, 114 : 

LISP, vi5, 130, 133, 134, 136-138, 141 
Lissitzky, v60, 132 

listable, v37, 129, 131 

Liszt, Franz, v35, 120 

literature, v40, 7,15 

Little Ice Age, v32, 101, 02, 104, 106, 107 
Littlewood, J. E., v06, 90 

Littlewood, John Edensor, v03, 106, 113, 116 
Littlewood, John Edensor, v25, 91, 92 
Littlewood, John Edensor, v27, 99, 101, 105, 131 
Littlewood, John Edensor, v31, 108 

Liu Hiu, v05, 44 


107, 108, 110, 120, 125, 133, 135-137 


Liu Hui, vi5, 41, 42, 46, 49, 50 
Liu Hui, v23, 33 

Living force, v37, 27 

Llorente, Alejandro, v53, 118 
Llull, Ramon, v24, 40 

Llull, Ramon, v45, 61 


Lobachevski, Nikolai, v04, 10, 40, 53-56, 60, 62, 63, 67, 68, 69-71, 79, 86, 88 


Lobachevski, Nikolai, v22, 14 

Lobachevski, Nikolai Ivanovich, vii, 41-46, 52, 92 
Lobachevsky, Nicolai, v31, 100, 101, 138 
Lobachevsky, Nikolai, v44, 108, 115 

Lobachevsky, Nikolai Ivanovich, v14, 136 

local, v36, 19, 99, 159, (see also, local shape) 
Local Group, v30, 144, 145 

location of facilities (or premises), v56, 8, 83, 86, 88, 110, 111 
Locomotion, v28, 112, 115 

logarithm, v06, 60 

logarithm, v19, 57, 64 

logarithm, v25, 75, 78 

logarithm, v27, 20, 80, 85, 89 

Logarithm, v35, 117, 118 

Logarithm, v37, 76 

Llogarithm(s), decimal, v46, 19, 23 

Llogarithm(s), natural or Naperian, v46, 18, 23, 28, 29, 51, 64, 121, 131 
Llogarithm(s), table, v46, 12, 16, 18, 19, 24 
Llogarithm(s), v46, 7, 9-15, 18, 19, 23, 24, 29, 33, 51, 52 
logarithmic integral, v54, 132-135 

logarithms, v03, 61-67, 69, 73, 74, 86, 122, 133 
Logarithms, v14, 14, 29, 37, 39, 67 

logic, of statements, v18, 32 

logic, v18, 22, 32, 33, 41, 94 

logic, v20, 15-19, 23, 38-40, 144-147 

logic, v39, 57, 81, 96 

logic, v40, 35, 41, 121-124, 150 

Logic Theorist, v33, 25-27 

Llogicism, v22, 58, 65, 68 

Logistical map, v42, 51, 52 

logistics, humanitarian, v56, 133, 135, 136 
logistics, integrated, v56, 109, 110, 112, 114 
logistics, internal, v56, 61, 80 

logistics, reverse, v56, 129, 133 

logistics, sustainable, v56, 129 

logistics, urban, v56, 10, 132, 133 

logos, v60, 52-54 

Lomborg, Bjorn, v32, 128, 135 

Longitude, v04, 18, 82-88, 100-102, 104-105, 109-114 
Longitude, v26, 25-29, 33, 34, 40-45, 152 


longitude, v30, 12-16, 57, 58, 70, 75, 76, 90, 91, 100-103, 115, 117-127, 154 


longitude, v36, 10, 15, 86, 99, 108, 132, 155 
longitude, v38, 87-101, 109, 110, 133 


longitude, v42, 12, 22, 29, 32-35, 37, 61, 99, 100, 105, 108, 109, 119, 137 


Lookahead, vi5, 106 

Loop, v10, 21, 138 

Loop, v36, 36-41, 55, 68, 118, 127, 128 
Lorentz, Hendrik, vii, 53 

Lorenz, attractor, v09, 131 

Lorenz, Edward, v09, 131-133 

Lorenz, Edward, v31, 81, 82 

Lorenz, Edward, v41, 119 

Lorenz, Edward, v42, 50 

Lorenz, Edward Norton, v28, 140, 142-145 
Lorenz, Edward Norton, v32, 14, 38, 56-59, 62, 119-126, 135 
Lotka, Alfred James, v28, 16, 133, 135, 137 
Lotka-Volterra equations, v33, 118, 119 


lottery, Christmas, v24, 103, 104-106 
lottery, National, v24, 93 

lottery, Primitive, v24, 106-109 

lottery, v49, 19,24, 66,75, 94, 118-120, 128 
lottery draw, v13, 55, 67, 68,71, 72-73, 34 
lottery draw, v49, 22, 66, 118, 120-122, 127, 130-132 
lotto, v24, 93, 106, 108 

Louis, Pierre-Charles Alexandre, v58, 103 
Lovelace, Ada Augusta, v37, 63, 67-77 
Lovelace, Augusta Ada, v25, 27 

Lovelock, James, v28, 145-147 

low, vi2, 14, 15, 17, 33, 104, 143 

Lowest common multiple, v12, 58 

Lowie, Robert Harry, v35, 29, 32 

Loxodromes, v26, 102, 108, 122, 151, 157, 158 
Loyd, Sam, v08, 34, 35, 36 

Loyd, Sam, v41, 41 

Loyd, Sam, v50, 111, 130, 131 

Luca Pacioli (Fra Luca Bartolomeo de Pacioli), v27, 60 
Lucas, Edouard, v08, 32, 33, 34, 74, 139 
Lucas, Edouard, v34, 45, 47 

Lucas, Edouard, v50, 12, 50, 70, 96, 100, 103, 104, 108 
Lucas, Edouard, v21, 94, 101, 107, 123 

Lucas, John, v22, 134 

Lucasian chair, vi4, 41, 46, 63 

Lucrecia, vi6, 78 

Ludgate, Percy, v1i5, 99 

Ludi Matematici, v1i6, 67, 69, 70 

Lukasiewicz, Jan, v22, 117 

Lull, Ramond, v34, 11 

Luminet, Jean-Pierre, v31, 62, 63 

lunes, of Hippocrates, v05, 12, 108, 111, 112 
Lunes, v05, 109-111, 118 

Luther, Martin, v21, 143, 144 

Lyapunov, Alexander, v32, 47, 54, 91,92 
Lyapunov exponent, v32, 92 

Machin, John, v06, 35-40, 88, 92, 93 

Machin, John, vi5, 89 

machine, gravitational, v55, 16-19, 40, 41, 44, 65, 66 
machine, v22, 93-113, 124, 127-128 

machine, v46, 68, 69, 71, 73 


machine, Zeeman’s catastrophe, v55, 12-16, 28, 37-40, 43, 44, 55-57, 88 


machine Learning, clustering, v51, 30, 31, 34, 35 

machine learning, deep, v51, 8, 63, 71, 77, 85, 86, 90, 94 
machine learning, probably approximately correct, v51, 57, 60 
machine learning, v51, 7, 16, 25, 27, 28, 113, 125, 131, 134 
Machu Picchu (Peru), v40, 16 

macro-state, v48, 108 

macrocosm, v09, 9, 10, 54 

macrocycLlisation, v52, 94 

macrostate, v42, 75-76, 86, 90, 92, 94, 96,114 

Madhava of Sangamagrama, v06, 29, 36, 81 

Madhava of Sangamagrama, v1i5, 54, 75, 89 

Magellan, Ferdinand, v27, 124 

Magellanic Cloud, v30, 82, 83, 135, 136, 144 

Magic, v02, 72 

magic square, v06, 120 

magic square, v25, 98, 99 

magnetic resonance imaging (MRI), v04, 121, 125-127 
magnetism, v55, 9, 55, 56, 87, 106 

magnitude, v04, 27, 45, 86, 89, 91, 103 

magnitude, v30, 28, 35, 137-139, 142, 167, 168 
magnitude/quantity, v38, 22-30, 105, 107, 131, 132 
magnitudes, scalar, v28, 109 


magnitudes, vector, v28, 109, 110 

Mahler, Gustav, v35, 119 

Maino, Juan Bautista, vi6, 115 

majority illusion, v53, 77, 78, 80, 82-84, 136, 138 
Malaysia, v40, 121, 133 

Malevich, Kazimir, v60, 132 

Malévich, Kazimir, vii, 151-152 

Malinowski, Bronislaw, v35, 33 

Malthus, Thomas, v31, 109 

Malthus, Thomas, v55, 131 

Malthus, Thomas Robert, v1i9, 28, 83, 84 

Malthus, Thomas Robert, v28, 54, 55, 65, 67, 133 
Maluku Archipelago (Indonesia), v20, 107 
Malvoisine (town), v38, 94, 95 

mammogram, v33, 56-60 

mammogram, v58, 97-100 

man-in-the-middle, v48, 73, 129, 133-135 
management of, home care, v56, 108 

management of, humanitarian operations, v56, 133, 134 
management of, inventory, v56, 21, 61, 73, 75-77, 88, 108-113 
management of, risks in the supply network, v56, 135 
Mancala, v50, 11, 15 

Mandelbrot, Benoit, v01, 136, 140 

Mandelbrot, Benoit, v09, 7, 46-49, 64, 92, 119, 120, 126 
Mandelbrot, Benoit, v27, 79, 84-86, 90 
Mandelbrot, Benoit, v28, 82 

Mandelbrot, Benoit, v41, 111, 113, 114, 131, 135 
Mandelbrot, Benoit, v42, 54 

Mandelbrot, Benoit, v60, 135 

Mandelbrot, fractal of, v41, 111,118, 120 
Mandelbrot, set, v41, 115-118, 124 

Mandelbrot, set, v42, 120 

Mandelbrot set, v20, 72-73 

Manet, Edouard, vi6, 125, 130 

Manhattan, v09, 38 

Manhattan distance, v50, 140-143 

manifold, v25, 9, 129, 131, 133-137, 144 

Mann, Michael Evan, v32, 105, 106, 107 

Mannheim, Amédée, vi5, 81 

Manuel, Frank, vi4, 47, 49, 50, 71, 73, 118-120 
map, cat, v32, 51, 52 

map, celestial, v26, 115 

map, Dymaxion, v26, 7, 168 

map, fantasy, v26, 55 

map, fuzzy cognitive, v33, 92 

map, Hénon, v32, 62, 70 

map, Kohonen, v33, 72 

map, Logistic, v32, 59, 60, 70, 73-74, 80, 86, 87 
map, National Topographic (Map) of Spain, v26, 161 
map, polyhedric, v26, 103 

map, self-organising, v33, 72 

map, shift, v32, 70, 71, 73, 80 

map, topological, v26, 55 

map, v28, 73-76, 78, 84 

map, V34, 35-37, 40, 41, 55 

map, v36, 13, 33-36, 78, 166, 167 

Mappa Mundi, v04, 113-116 

Marcellus, Marcus Claudius, v27, 14, 15 

Marconi, Guglielmo, v53, 41 

margin of error, v13, 33, 75, 86-92, 95, 100 
margin of error, v49, 65-72, 76, 96 

Maria Theresa, Empress, v37, 34, 35 

Mark I, computer, vi5, 111, 128 

Mark I, II and III, v37, 114, 116 


market, 
market, 
market, 
market, 


market, v40, 


capital, v19, 49 

foreign exchange, v19, 34 

labour (supply and demand), vi9, 83-86 
stock, v1i9, 111 


15, 53-54, 59 


market equilibrium, v19, 97, 100-105 


Markov, Andrei, 
Markov, Andrei, 


v21, 101, 102 
v24, 52 


Markov, Andrei Andreyevich, v10, 31 


Markov, 


chain, 
Markov chains, 
Markov chains, 


v28, 108 
vi0, 31 
vi2, 137-138 


Markov property, v42, 87 


Markov’s equation, v27, 


70-74 


marriage, v35, 65-85 
Mars (planet), v30, 29, 30, 35-38, 40, 42, 43, 48, 49, 53, 55 


Mars Climate 
Martin Marco 


Orbiter, v38, 126, 127 
(fictional character), v27, 47, 52, 61, 72, 73 


Marx, Karl Heinrich, vi9, 25, 84 
Masaccio, vi6, 10, 12, 15, 32-38, 41, 62 
Mascheroni, Lorenzo, vi8, 40 

Mascheroni, Lorenzo, v25, 78 

Mascheroni, Lorenzo, v31, 39 

Maslama, v26, 105, 106 


Masolino da Pinacale, 
Pietro del, vi6, 69 


Massaio, 
mathematical 
Mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
Mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 
mathematical 


v16, 32, 38 


analysis, v06, 18, 31, 36, 68, 71, 79 
analysis, v46, 63, 95, 101, 105, 113, 120 
cartography, v26, 51, 52, 57, 139 


commentary, v47, 42, 43, 58, 159, 160 
creation, v20, 13-40, 77, 94, 144-147 
education, v39, 37 


encyclopaedia, v39, 90-91 

exercise, v47, 42, 43, 52, 61, 117, 118 
expectation, v08, 85, 86, 87, 88 

expectation, v34, 30-32 

games, (see also Ludi Matematici), v16, 67-73 
images, v47, 131, 132 

instruments and apparatus, v39, 35 

Line segment, v41, 82, 83, 88, 119 

living, v47, 26, 63, 121, 147-149 


model, linear programming, v56, 33-35, 51, 53, 54, 62, 80, 118, 127 
model, mixed integer linear programming problem, v56, 40 

model, pure binary, v56, 40 

model, v40, 57, 60, 62, 151 

physics, v18, 91 

point, v41, 46, 59, 82, 83 

problem, v40, 29-31, 36, 37, 88-89, 93-96 

programming, bi-level, v56, 115, 117 

programming, stochastic, v56, 56, 119 

societies, American Mathematical Society, v39, 18, 49, 59, 71 


societies, Circolo Matematico di Palermo, v39, 18, 38, 40 
societies, Mathematical Society of Edinburgh, v39, 18 
societies, Mathematical Society of France, v39, 18, 25, 27 
societies, Mathematical Society of London, v39, 18 


societies, 
societies, 
societies, 
societies, 
societies, 


Mathematical Society of Moscow, v39, 18, 158 
Mathematical Society of New York, v39, 18 
Polish Mathematical Society, v39, 104, 105 
Spanish Mathematical Society, v39, 18 

Union of German Mathematicians, v39, 18-20, 27, 


Mathematician Grappling with His Century, A, v35, 28 
mathematicians, Indian, v39, 134, 143 

mathematicians, Soviet, v39, 74, 81, 85, 87, 95, 98, 101, 102, 108 
mathematicians’ graves, v39, 36, 43 


32, 41, 114, 117, 118 


Matiyasevich, Yuri Vladimirovich, v25, 110, 148 
Matiyasevich, Yuri Vladimirovich, v37, 122, 130-134 
matrix, diagonal, v28, 88 

matrix, inverse, v28, 99-101, 124,125 

matrix, Leslie, v28, 36-39, 133, 134 

matrix, Markov, v28, 107, 108 

matrix, operations, v28, 39, 89-93, 99, 110 

matrix, payoff (or of gains), v08, 93, 94, 95, 98, 112, 118 
matrix, square, v28, 88, 95, 97-99, 103 

matrix, stochastic, v28, 103 

matrix, symmetric, v28, 88 

matrix, symmetric payoff, v08, 98 

matrix, transition, v28, 37 

matrix, transpose, v28, 95 

matrix, triangular, v28, 88 

matrix, unit, v28, 88 

matrix, v02, 74-76 

matrix, vi7, 150, 151, 154 

matrix, v25, 98 

matrix, zero, v28, 88 

matrix of a graph, v10, 22, 138 

Mauchly, John William, vi5, 113-116, 118, 128 
Mauchly, John William, v37, 118 

Maupertuis, Moreau de, v37, 23, 24 

Maupertuis, Pierre Louis Moreau de, v38, 102, 103 
Maupertuis, Pierre-Louis Moreau de, v42, 15 
Maurolico, Francesco, v1i4, 39 

maxima and minima, vi4, 23, 39, 42, 64, 76, 101 
maximal, v37, 108 

maximin method, v08, 93, 97, 98, 103, 112, 113, 119 
maximum advanced date, v10, 64 

maximum and minimum methods, v07, 50, 62-64, 70, 99, 101 
maximum point (of a function), v46, 105, 111, 112 
Maxwell, James Clerk, v25, 144 

Maxwell, James Clerk, v31, 109 

Maxwell, James Clerk, v32, 15, 37 

Maxwell’s demon, v48, 108, 112, 113, 123, 124 

May, Robert, v32, 14, 59, 62,70, 73, 80 

Mayan script, v39, 83 

Maydorge, Claude, v08, 29 

Mazdek, v21, 19, 21 

Mazur, Barry, vO7, 13, 124-128, 136, 138, 142 
Mazur, Stanislaw, v31, 145 

mazzocchio, vi6, 60-67 

McCorduck, Pamela, v33, 26 

McCulloch, Warren, v33, 65 

McIntyre, Stephen, v32, 106 

McKitrick, Ross 106, 110 

mean, arithmetic, v05, 113 

mean, arithmetic, v45, 27-29, 38, 62 

mean, arithmetical, v49, 23 

mean, geometric, v05, 89, 113 

mean, geometrical, v49, 23 

mean, harmonic, v05, 113 

mean, harmonic, v49, 23 

mean, v49, 9, 10, 19-24, 55, 57, 84, 92, 95, 96, 113 
mean, v59, 19, 20, 29, 30-33, 35, 39, 52, 53, 74, 77,79, 81, 87, 96-103, 106-109, 111, 112,132, 133, 137, 139, 149, 150 
mean, weighted, v45, 28, 38, 63, 82 

measure, additive, v45, 113 

measure, axioms of, v41, 88, 89, 90, 100, 104, 105, 107 
measure, non-additive, v45, 66, 67, 81, 82 

measure, possibility, v45, 87, 88 

measure, theory of, v41, 85-111, 121, 123, 135 
measure, uncertainty, v45, 84, 86, 88 


measure, v41, 9, 10, 13, 15, 21, 119, 120, 128, 129, 130, 132, 135 
measurement, vi8, 43, 65, 95 

measurement, v28, 50, 74, 85, 108, 109 

measurement, v40, 26, 28, 36, 42, 75, 82-83, 131 
measurement, v47, 19, 27, 32, 61, 72, 78, 93, 94, 122-128, 147, 152, 153 
measurements, direct, v59, 13 

measurements, indirect, v59, 13 

measurements, v59, 13-44, 50, 52, 54, 55, 58, 63, 66, 83, 96, 98, 129, 136, 140, 144-147 
measures, vi2, 34 

Méchain, Pierre Frangois André, v38, 105, 111, 112, 116-125 
mechanical statistics, v52, 54,98, 102 

mechanics, v25, 30, 45, 48, 125, 139 

mechanics, v39, 23, 34, 37, 49, 57, 96 

media, v47, 43, 158-160 

median, vi3, 16, 23-25 

median, v49, 10, 20, 21 

median, v53, 72, 75, 128 

Medici (family), v1i6, 10, 40, 78, 82-84 

Medieval Warm Period, v32, 104, 106, 107 

medium, vii, 41, 56, 76-82 

megapixels, v04, 130 

Melencolia I, v35, 51 

melody, vi2, 37, 47, 61, 68-74, 77-92, 137-141 

melon ripeness, v13, 132 

Men’s Health (magazine), v49, 61 

Menabrea, Luigi, v15, 98 

Menabrea, v37, 71 

Menaechmus, v29, 122-124, 131 

Menaechmus, v37, 15 

Mendel, Gregor Johann, v1i3, 114 

Mendel, laws, v28, 101-107 

Mendel’s laws, v58, 14 

Menger, Carl, v19, 25, 102 

Menger, Karl, v09, 68, 83 

Menger, Karl, v25, 86 

Menger, Karl, v41, 130, 132 

Menger sponge, v09, 83, 84, 103, 127 

Menger sponge, v23, 95 

Menger-Sierpifski, sponge, v41, 130, 131, 132 
Mengoli, Pietro, v14, 83 

Mengoli, Pietro, v25, 49 

Mercator, Gerardus, v26, 81, 118, 141, 146, 149-156 
Mercator, Nicholas, v14, 58, 62, 67, 84, 100, 111 
Mercator, Nicholas, v46, 23 

Mercury (planet), v30, 29, 35, 37-43, 46, 49, 52,53, 95, 59, 61, 63, 83-86, 94 
Méré, Caballero de, v08, 65, 66, 67, 68, 69 

meridian, of Greenwich, v26, 41, 42,85, 167 

meridian, v04, 73, 97-99, 107-112, 113, 114 

meridian, v26, 26-30, 35-50, 73-81, 123-125 

meridian, v30, 12-16, 100, 103, 119-126, 158-160, 162, 166, 169 
meridian, v36, 132 

meridian, v38, 75, 83, 86-88, 92-125, 137 

meridian, v60, 106, 108-110 

Mersenne, Marin, v03, 41-43, 46, 47, 134 

Mersenne, Marin, v07, 48, 53-62, 65, 66, 69-71, 78-80 
Mersenne, Marin, v08, 67, 68 

Mersenne, Marin, v14, 32, 61 

Mersenne, Marin, v21, 78, 79, 81, 96 

Mersenne, Marin, v25, 27, 28 

Mersenne, prime, v31, 22, 23 

Mersenne numbers, v03, 42-44, 119, 130 

Mersenne prime numbers, v03, 130 

Merz, Mario, v01, 38 

mesh analysis, v10, 59 


message, v48, 10, 12-16, 18-21, 25, 26, 28, 33, 35-40, 42, 43, 45, 49, 50, 52, 53, 
Messiaen, Olivier, vi2, 37, 93, 155 

meta-analysis, v59, 148 

meta-information, v48, 12, 13, 34, 62, 70, 72, 74 
metalanguage, v22, 63-66, 73, 80, 116, 128 
metamathematics, v22, 57, 63-65, 73 

metasearcher, v45, 47 

meteorological weather, v32, 36, 99-101, 110, 116, 121, 126 
meteorology, v32, 14, 58, 60, 66, 101, 116, 117 
meteorology, v55, 99, 127 

Meteosat, v04, 135, 136 

method, bijective, v34, 17 

method, Borda see Borda rule, v45 

method, Copeland, v45, 57-59 

method, probabilistic, v34, 100-106 

method, Sainte-Lagué (Webster), v45, 132-134, 141 
method, v04, 25, 48, 102, 120, 134 

method of exhaustion, vi4, 25, 38 

method of false position, v08, 16 

methods, analytic, v28, 51 

methods, numbers, v28, 29, 51, 76 

methods of the largest remainder, v45, 135-137 
Meton of Athens, v38, 60 

metre, v26, 30, 33, 34 

metre, v41, 10, 13, 15,17, 18, 24 

metric, v09, 24, 37, 38, 41, 59, 60 

metric system, v07, 23 

metro maps, v10, 13, 35, 36 

metronome, vi2, 55-57, 89, 150 

Metzinger, Jean, vii, 134, 136-143 

Mexico, v40, 16, 149 

Méziriac, Claude Gaspar Bachet de, v27, 65, 68, 69 
Michelangelo, v35, 85 

Michelangelo, v60, 137 

Michelson, Albert Abraham, v59, 66, 67 

Micolich, Adam, v27, 88 

micro-state, v48, 108, 114-117, 119, 120 
microcosm, v09, 9, 10, 54 

Microsoft Research, v33, 62, 110 

microstate, v42, 75-77, 81, 86, 90-92, 94-97, 100, 109 
Middle of the World, v60, 112 

middle point, v20, 97-99 

MIDI, vi2, 118-120 

Midnight in the Century..., v35, 38 

Miguel Angel, v01, 107 

Mihailescu, Preda V., v25, 98 

Miiller, Johann (Regiomontanus), v07, 84 

Milgram, Stanley, v10, 99 

Milgram, Stanley, v34, 78, 79 

Milgram, Stanley, v53, 41, 46 

military service, v49, 130, 131 

Milky Way, v30, 52, 82, 130, 134, 135, 140, 144, 145 
Millennium Prize Problems, v03, 125, 126 

Mills, Robert, v25, 144 

minerals, v23, 22, 23 

minima, vi8, 74, 75, 78 

minimax, method, v08, 92-98, 110, 111, 112, 113 
minimax, theorem, v08, 96, 106, 121 

minimum, cost of a problem, v56, 62, 67, 77, 88, 105, 107, 116, 123, 137 
minimum, of a convex function, v56, 37 

minimum distances on the Earth’s surface, v60, 105, 112 
Minkowski, Herman, v22, 56 

Minkowski, Hermann, vii, 53 

Minkowski, Hermann, v31, 71 


57, 


61-66, 69-74, 78-81, 85-93, 95, 96, 98, 107, 125, 127-129, 132-136 


mirage, v55, 49, 65 

Miranda, vi5, 136, 138, 139 

mirror, v20, 17, 76-77, 130, 141, 145 

Mittag-Leffler, Gosta, v32, 22-24, 29-31, 35 
Mittag-Leffler, Gosta, v39, 64-65 

Mittag-Leffler, Gdsta, v35, 13 

Mittag-Leffler, Magnus Gustaf 'Gdsta', v18, 126-127 
Miuller’s, v50, 124, 125 

mixed-member proportional representation system, v45, 138, 140 
Miyaoka, Yoichi, v07, 116, 134, 138 

ML, vi5, 136-138 

mobile apps, v51, 17, 111, 118 

Mobius, v25, 142 

Mébius, August Ferdinand, vii, 33 

Mobius strip, v09, 35 

Mobius strip, v10, 45, 81 

Mobius strip, v20, 136-137 

Mobius strip, v31, 45 

Mobius strip, v36, 47-49, 55-59, 63 

Mobius strip, v47, 156, 157 

Mobius strip, v52, 92, 93, 95-97 

Mébius strip, vii, 48, 70 

Mobius strip or band, v60, 49-51, 53 

modal, vi2, 155, 156 

mode, vi2, 41, 42 

mode, vi3, 17-19 

model, BIDE, v28, 133, 134 

model, climate, v28, 142, 143 

model, competition, v28, 133, 139 

model, DK, v53, 104 

model, epidemic, v28, 63 

model, mathematical, v28, 20, 24, 30-32, 44-46, 48, 49 
model, of Barabasi-Albert, v53, 60, 61, 89 

model, of Bianconi-Barabasi, v53, 61 

model, of Erdos-Renyi, v53, 56-58, 89, 90 

model, of Watts-Strogatz, v53, 58, 59, 89, 90 

model, predator-prey, v28, 16, 27, 42, 43, 133-135, 138 
model, reaction-diffusion, v28, 19-21, 26, 40 

model, threshold, v53, 82 

model, v53, 9, 10, 54-61, 82, 89-92, 97, 99, 100-102, 104-107, 109-111, 115, 137 
model of Locating and allocating temporary shelters, v56, 136 
modelling, v36, 25 

models, of procurement (or provisioning), v56, 11, 12, 38 
models, of route, v56, 88 

models, of routing, v56, 97-101 

models, statistical, v56, 67, 120 

Moderatus of Gades, v21, 10 

modernism, vii, 99, 117, 149 

Modula-2, vi5, 132 

modular arithmetic, v02, 7, 14, 25, 27, 30, 31, 74, 75, 88, 96, 101, 134 
modular arithmetic, v03, 79, 84-85 

modular arithmetic, v07, 120 

modular arithmetic, v38, 76 

modular arithmetic, v50, 20 

modular form, v25, 85 

modular forms, M series of, vO7, 122, 123 

modular forms, vO7, 116, 120-126, 128, 133, 144 
Modular Man, vO01, 120, 121 

module, v05, 141, 143 

modulo, modulus, v03, 84, 85, 92 

Modulor, v60, 65-67 

modulus, v28, 109, 1411, 121, 151 

modulus or absolute value, v54, 28 

modus ponens, v22, 21, 25, 26, 28, 30, 75 


modus tollens, v22, 21, 22, 25, 30 
Moebius strip (or loop), v55, 22-25, 113 
Moivre, Abraham de, v14, 53, 71 

Moivre, Abraham de, v31, 136, 137 
molecules and graphs, vi0, 87-89 
momentum, v42, 22-28, 36, 40-44, 46, 49, 50, 51, 54, 58, 64-66, 82, 109 
Monadology, v18, 83 

Mondrian, Piet, v05, 101 

Mondrian, Piet, v60, 133 

monetary standard, v19, 7, 32-34 

Monge, Gaspard, v09, 31 

Monge, Gaspard, vi6, 87 

Monge, Gaspard, v18, 54 

Monge, Gaspard, v23, 13, 41 

Monge, Gaspard, v31, 38, 39 

Mongré, Paul (pseudonym of Felix Hausdorff), v27, 91 
monism, v18, 37 

Monkey King, v21, 137 

monochord, vi2, 12 

monodromy, v25, 118, 119 

monoid, v35, 53 

monomorphism, v1i7, 42, 44, 45 

Monster, The, vi7, 63, 125, 126 
Monstrous Moonshine, The, vi7, 126 
Montaigne, Michel de, v35, 16, 29 
Montefeltro, Federico, vi6, 84-87 
Montefeltro, Guidobaldo, vi6, 48, 61 
month, of Ramadan, v38, 70, 71,74 

month, v38, 39, 60-66, 70-80, 116, 121 
Monton, Maria, v49, 13, 27 

Montucla, Jean-Etienne, v08, 29 

Monty Hall, v24, 53-54, 90 

Moon, v30, 21, 30, 35, 37, 39, 40-47, 54, 56, 65-76, 81, 83, 123-127, 137, 138, 153-156 
Moonlight Sonata, v35, 115 

Moore's law, v51, 23 

Mordell, Louis, vO07, 116, 134, 144 
Mordell, Louis, v35, 13, 35, 105, 106 
Morgan, Augustus De, v06, 7, 41, 65, 67 
Morgan, Augustus de, vi5, 98, 101 
Morgan, Augustus de, v25, 89 

Morgan, Augustus de, v26, 61, 87,101 
Morgenstern, Oksar, v33, 133 
Morgenstern, Oskar, v08, 38, 97, 117, 120, 133, 134 
Morgenstern, Oskar, v31, 120, 121 
Morgenstern, Oskar, v45, 71-77, 79, 101 
Morland, Samuel, vi5, 84, 85 

Morley, Edward Williams, v59, 66, 67 
Morley, Frank, v01, 70 

Moro, Esteban, v53, 118, 124, 125, 133 
morphism, v17, 39-46, 62, 63 
morphogenesis, v28, 18-22, 28 
morphogenesis, v55, 7, 12, 79, 80, 82 
mosaic, aperiodic, v44, 8, 61, 64, 72, 73, 87 
mosaic, Babylonian, v44, 22, 37 

mosaic, Cairo, v60, 100 

mosaic, fractal, v44, 34, 81-87 

mosaic, Gaudi, v60, 100 

mosaic, gothic and renaissance, v44, 18-21 
mosaic, hexagonal, v10, 75-77 

mosaic, infinite, v44, 76 

mosaic, Islamic, v44, 15-18, 22-27, 66 
mosaic, Koch, v44, 83, 84 

mosaic, non-periodic, v60, 62-65 

mosaic, organic, v44, 94 


mosaic, Penrose, v44, 68, 69, 72 

mosaic, periodic, v44, 37, 56, 59, 61, 87 
mosaic, periodic, v60, 57-62 

mosaic, Pythagorean, v44, 8, 117-142 
mosaic, quadrangular, v10, 75-77 

mosaic, regular, v10, 76 

mosaic, regular, v44, 53, 73, 86, 89, 133, 138 
mosaic, Roman, v44, 14, 15, 35, 37, 159 
mosaic, semi-regular, v44, 45, 49, 53, 133 
mosaic, triangular, v10, 75-77 

mosaic, vi0, 75-78, 80 

mosaic, vi7, 113-117, 122 

mosaic, v60, 56-65, 97-100 

mosaic, with two tile types, v60, 100 
mosque, v40, 16, 79-80, 143 

motion, apparent, v38, 33, 36-38, 42,53 
motion, diurnal, v38, 34-39, 41, 46 
motion, normal, v38, 40, 41 

motion, proper, v38, 40, 46 

motion, static representation of, vii, 144 
motion, v38, 9, 43-56, 59 

mount, azimuthal, v30, 24, 25 

mount, equatorial, v30, 24, 25 

mount, nadir, v30, 15, 151 

Mouton, Gabriel, vi4, 82 

movement, groups, v41, 79 

movement, null, v41, 68 

movement, type 1, v41, 68, 69, 75 
movement, type 2, v41, 68, 69, 75 
movement, type 3, v41, 68, 69,75 
movement, vi7, 13-22, 32, 72, 106 


movement, v41, 65-68, 70, 71, 73, 74, 76, 81, 90, 95, 109 


Mozambique, v40, 11, 49, 53-54, 112 
Mozart, Amadeus, vi2, 81, 101, 134, 140 
Mozart, Wolfgang Amadeus, v24, 32-33 
Mozart, Wolfgang Amadeus, v35, 107 
Mozart’s dice, vi2, 134-136, 140 

MP3, v48, 96-98 

MPEG, v48, 96, 102, 104 

Muittag-Leffler, Gosta, v31, 105, 109-111 
Muittag-Leffler, Gosta, v37, 87-89, 91 
Mulnor, John, v31, 110 

multi-modal mobility, v56, 130 
multigraph, v10, 21 

multilayer perceptron, v51, 68, 69, 72, 73 
multiple, v25, 73, 384 

multiplication, digital, v20, 108-110 
multiplication, Mayan, v20, 45 
multiplication, v35, 49, 58-61, 71 
multiplication, v40, 14, 46, 48, 51, 63, 150 
multiplier, v19, 140, 141 

multivariate methods, v56, 120, 121 
Mumbai terrorist attacks, v53, 122 

Munch, Edvard, v27, 143 

Mundeé (Indians), v35, 37 

Mundurukt, v09, 22 

Murngin (Indians), v35, 77-85 

music, of the spheres, vi2, 11 

music, stochastic, vi2, 133 

music, v40, 10, 13,15, 117 

musical notation, alphabetical, v12, 21 
musical notation, Arabic, vi2, 99 

musical notation, modern, vi2, 9, 39, 41, 45, 59-60 
musical notation, neumic, vi2, 38, 40, 41 


musical notation, vi2, 38, 59, 143, 144, 148 
musical scale, v48, 51 

musical symbols, v1i2, 22, 38, 41, 45, 58, 150-153 
mutation, vi8, 60 

Muybridge, Eadweard, vii, 105, 145 
mysticism, vii, 75-76, 85-86, 149 

myth of the cave, vii, 22-23, 85, 152 
Mythologiques, v35, 107, 114 

n-cube, viil, 106-108 

n-sphere, vii, 108-109 

Nagata, Masayoshi (7KH #fi), v25, 113 
Nambikwara (Indians), v35, 37, 65, 113 
naming convention, v35, 20, 54 

Napier, John, v03, 61-63, 66, 67 

Napier, John, v06, 52 

Napier, John, vi4, 29, 30 

Napier, John, vi5, 77, 80 

Napier, John, v21, 40 

Napier, John, v31, 90-91, 135, 138 

Napier, John, v46, 10-12, 16, 18, 65 
Napoleon, v37, 46, 50, 62 

Naresh, Nirmala, v40, 54 

Narmer, king, vi5, 12 

Nash, equilibrium, v45, 94-99, 101, 102 
Nash, John, v08, 117, 120, 121, 122, 125 
Nash, John, v31, 40, 41, 139 

Nash, John, v39, 119 

Nash, John, v57, 20, 21 

Nash, John Forbes, v45, 101 

Nash Jr, John Forbes, v25, 117, 133. 

Nash’s equilibrium, v08, 92, 117, 120, 121 
Nastagio degli Onesti, vi6, 77-83 

NAT, v48, 71,72 

National Geographic Society, v26, 81, 83, 146, 168 
national income, vi9, 137-141 

natural catastrophes, v55, 29 

natural logarithm, v54, 129-132 

natural proof, v43, 105 

natural selection, theory of, v28, 14, 15, 57, 145 
naturalism, v47, 23, 24 

Naur, Peter, vi5, 141 

nautilus, v01, 15, 128, 135 

Navier, Claude Louis Marie Henri, v25, 146 
Navier-Stokes, equations of, v31, 126 
Navier-Stokes equations, v32, 15, 116 

Nazi propaganda, v26, 86 

Nazis, v39, 7, 116, 117 

Needham, Joseph, v48, 121, 122 

negentropy, v48, 123-125 

neighbourhood, v36, 62, 100, 108-112, 115, 117, 123, 124 
Nepal, v40, 16, 70, 71, 97, 149 

Neptune (planet), v30, 30-33, 51-55, 58, 59, 61 
Nernst, postulate of, v48, 112 

Neruda, Pablo, v27, 86 

nervous impulses, v55, 83, 84 

net present value (NPV), v19, 81, 95, 129 
network, Bayesian, v33, 61, 62,145 

network, complex, v42, 85 

network, Hopfield, v33, 71 

network, neural, v33, 9, 65, 69-74, 92, 97, 103, 145 
network, neural, v42, 135 

network, scale-free, v42, 136 

network, v42, 85-87 

network topology, v10, 86 


Neugebauer, Otto, vO7, 23, 32, 33 

Neumann, John von, v08, 14, 39, 97, 106, 132 
Neumann, John von, v37, 77, 110 

neural network, Hopfield network, v28, 123 

neural network, v28, 89, 93, 94, 115, 119, 121-123 
neural networks, v22, 130-131, 135 

neural networks, v56, 121 

neuron, McCuLloch-Pitts, v28, 120 

neuron, v28, 74, 78, 93, 94, 115-123 

neutrino, v59, 82-86 

Nevanlinna, Rolf, v31, 143 

Nevanlinna, Rolf, v35, 27 

Newel, Alan, v33, 25, 26, 28 

Newman, Maxwell, vi5, 111 

Newton, Isaac, v06, 23, 31-36, 69 

Newton, Isaac, v08, 29 

Newton, Isaac, vi14, 14, 15, 34, 38, 41-129, 135, 138 
Newton, Isaac, vi6, 129, 131, 132 

Newton, Isaac, vi8, 73-78, 84, 86 

Newton, Isaac, v20, 59-60 

Newton, Isaac, v21, 40 

Newton, Isaac, v22, 15 

Newton, Isaac, v25, 11, 17, 36, 47, 48, 56 
Newton, Isaac, v26, 22, 33, 43, 44, 154 

Newton, Isaac, v27, 105, 110-111, 113, 118 
Newton, Isaac, v29, 20, 5/7, 61, 67, 13-74, 132 
Newton, Isaac, v31, 21, 47-49, 52, 55, 93, 137, 138 
Newton, Isaac, v32, 14-21, 36, 65, 89, 94, 97 
Newton, Isaac, v35, 117 

Newton, Isaac, v37, 25-30, 33, 36, 40-43, 100 
Newton, Isaac, v38, 57, 69, 83, 96, 101, 102, 104, 146 
Newton, Isaac, v39, 10-11, 40 

Newton, Isaac, v41, 16, 25 

Newton, Isaac, v42, 9, 10, 21, 23, 24 

Newton, Isaac, v46, 22, 23, 63,74, 101, 102, 105, 107, 116, 119, 121 
Newton, Isaac, v47, 110, 141 

Newton, Isaac, v54, 59, 97, 145 

Newton, Isaac, v55, 20, 63, 80, 106, 117, 128, 129 
Newton, Isaac, v58, 11, 12 

Newton, Laws, v42, 10, 12, 14, 20, 22, 28, 57, 90 
Newton, third law, v42, 23 

Neyman, Jerzy, v31, 78 

Neyman, Jerzy, v37, 124, 125 

Nicely, Thomas Ray, v25, 90, 93 

Nicholas of Cusa, vi5, 64 

Nicholas of Cusa, v45, 61 

Niestzche, Friedrich Wilhelm, v27, 96 

Nietzsche, Friedrich, v35, 16 

Nievergelt, Yves, v31, 83, 84 

Nigeria, v40, 51, 54 

Nightingale, Florence, v13, 18 

Nightingale, Florence, v31, 67, 68 

Nightingale, Florence, v37, 67, 77-83 

Nim, sum, v50, 84-387 

Nim, v50, 17-19, 82-87 

Nim, wWythoft’s, v50, 82, 87, 90-93 

Nirmala, G., v31, 141 

Nishina, Yoshio, v31, 114 

Niswander, Chris, v31, 141 

Niven, Ivan Morton, v21, 110 

no free Lunch theorem, v33, 88, 89 

Nobel, Alfred, v31, 109-111 

node, ascending, v30, 58, 88 

node, descending, v30, 58, 88 


node, v30, 56, 58, 68, 88, 95 

node, v53, 11, 57-61, 63, 73, 74, 82-84, 88-104, 111, 112,115, 131 
Noether, Amalie ‘Emmy’, v37, 7, 93-111 

Noether, Amalie Emmy, v1i7, 133-135 

Noether, Emmy, v31, 111 

Noether, Emmy, v35, 18 

Noether, Emmy, v39, 61, 117, 131 

Noetherian, v37, 7, 106-109 

noise, v02, 84 

non-Euclidean geometries, v36, 7, 8, 75, 86 
Non-Euclidean geometry, v22, 9, 14-20, 23,135 
non-Euclidean of a segment into equal parts, v20, 118-121 
non-Euclidean spaces, v42, 34 

non-linear, v47, 65, 66, 70, 78, 82, 84 

non-linear dynamic, v32, 8, 63, 81, 90, 122, 123 
non-linearity, v33, 117-119, 137 

non-measurable, v41, 100, 107, 109 

non-orientable, v36, 55, 58, 59, 61, 126-128 
non-personalised, v51, 40 

noon, v38, 35, 36, 85, 86, 97 

normal, v49, 24, 25, 48, 57, 68, 84, 86, 88, 95, 98, 103, 109, 115, 119, 120, 128 
normal curve, v24, 53, 122-125, 128, 130 

normal distribution, v06, 67, 72-73 

normal distribution, v24, 9, 50, 122, 123, 125-128, 140 
normal distribution, v46, 68, 73, 74 

normal distribution, v48, 55, 117, 118 

normal distribution, v55, 71, 72 

normal distribution, v58, 16, 18 

normalisation, v51, 49-51 

North, v38, 35, 36, 37, 46, 84 

Northern Rock Bank, v57, 93, 94 

notable identity, v40, 14 

NP complete, v25, 128 

nuclear winter, v32, 103, 104 

number, algebraic, v06, 40, 42, 47, 51, 56-60, 92, 126 
number, algebraic, v25, 15, 69, 79 

number, algebraic, v46, 89, 92-95, 133 

number, amicable, v25, 28, 29 

number, Bernoulli, v22, 99-100 

number, binary, v50, 82-84, 86, 87, 96-99 

number, Chen prime, v21, 106 

number, chromatic, v34, 104, 106, 119, 120 

number, complex, v03, 79, 89-92, 94, 103, 107 

number, complex, v06, 9, 20, 42, 74, 85, 94, 124, 126, 127 
number, complex, v1i7, 85, 138, 149, 150, 154 

number, complex, v25, 51, 69, 85, 109, 120, 131, 139 
number, complex, v28, 151, 153 

number, complex, v46, 44-47, 63, 92, 129 

number, composite, v03, 16, 24, 30, 32, 37, 72, 129, 131, 132, 134, 137 
number, composite, v25, 23-25, 27, 67, 73, 74 

number, constructible, v06, 42, 43, 57-59 

number, constructible, v25, 15, 17, 20 

number, Conway rational, v52, 53 

number, e, v21, 39-44 

number, e, v28, 64, 65, 68, 154 

number, e, v48, 19 

number, Erdos’, v34, 78 

number, Euclidean, v06, 57 

number, fractions, v18, 25-26 

number, Gaussian integer, v06, 74 

number, gold, v34, 48 

number, golden, v21, 13, 77,95, 107, 128, 148 

number, golden, v46, 7, 84 

number, golden (ratio), v50, 82, 87, 90 


number, Gordian, v52, 63, 64, 66-69, 109 

number, Graham, v21, 108 

number, Harshad, v21, 61, 110 

number, ideal, v25, 84 

number, imaginary, v03, 56, 88-90 

number, imaginary, v28, 77, 154 

number, integer, v25, 22, 52, 54, 61, 78, 81, 90, 111 

number, integer, v46, 35, 42, 68, 77, 78, 80-82, 86, 87, 92, 129-131 
number, irrational, v06, 38-39, 51, 53,54, 56, 57, 59, 60, 87, 95, 125, 126 
number, irrational, v1i8, 45, 61, 93-95, 107 

number, irrational, v46, 7, 77, 81, 82, 84, 85, 87, 89, 95, 97, 101, 128-132, 134 
number, Markov, v21, 101 

number, natural, v03, 9-15, 24, 36, 48,57, 81, 85, 114, 127, 128, 132, 137, 138 
number, natural, vi8, 12-15, 25, 99-104, 113, 134 

number, natural, v22, 24-26, 62-63, 81, 83, 101 

number, natural, v46, 128 

number, negative, v46, 21, 42, 45 

number, normal, v06, 9, 74, 125-129 

number, normal, v46, 95-98 

number, octahedral, v21, 89 

number, of bridges, v52, 59-61, 109 

number, of crossings, v52, 25, 31, 42-44, 59, 62, 63, 67-69, 98, 103 
number, of the Beast, v21, 144, 146, 149, 150 

number, on runways, v60, 117, 118 

number, perfect, v21, 23, 35, 77-79, 83, 154 

number, perfect, v25, 26, 27 

number, phi, v05, 12, 17, 40, 90-92, 97, 99, 100, 112, 122 

number, pi, v21, 7, 13, 39, 40, 42, 77 

number, pi, v60, 31-33 

number, Poulet, v21, 102 

number, prime, v05, 31, 73 

number, prime, v06, 9, 14, 67, 73, 74, 81, 85, 95, 129 

number, prime, v22, 64, 79-83, 86, 101-102 

number, prime, v25, 23-28, 52-60, 67-78, 90-99 

number, Ramsey, v50, 8, 112, 115-120 

number, Ramsey's, v34, 104-105 

number, random, v06, 9, 109, 114, 126, 127 

number, rational, v06, 9, 24, 39, 40, 47, 51, 53, 54, 56-60, 86-88 
number, rational, vi7, 100, 101-104 

number, rational, vi8, 26, 45, 90, 93-95, 101-109, 134 

number, rational, v25, 22, 61, 79, 111, 148 

number, rational, v46, 81, 82, 86, 87, 89, 95, 101, 130-132, 134 
number, real, v06, 9, 42,51-56, 59, 85, 126, 130 

number, real, vi7, 14, 26, 154 

number, real, vi8, 93, 95, 103-114, 120, 131, 134 

number, semiprime, v25, 54, 59 

number, Skewes’, v25, 77 

number, taxicab, v03, 114 

number, transcendent, v06, 9, 39, 40, 42, 43, 59-60, 128 

number, transcendent, vi8, 41, 106-110 

number, transcendental, v05, 75 

number, transcendental, v25, 15, 51, 79, 109 

number, transcendental, v46, 77, 89, 91-95, 133, 134 

number, transfinite, v06, 9, 47-48, 59 

number, transfinite, vi8, 110-112, 126, 127 

number, twin prime, v25, 59, 73, 90-94 

number, universe, v06, 9, 128-129 

number, whole, v06, 47, 49-50, 53, 67, 74, 85, 87, 95 

number, whole, vi7, 26, 33, 34, 45, 48, 127 

number, tT, v46, 7, 9, 27, 36, 37, 41, 43, 45-48, 73, 90, 91, 93, 94, 97, 115, 128, 129, 133-135 
number bases, v02, 82-83 

number tm, v27, 54, 55, 58, 113, 114, 188 

numbering (or numeral), additive system, v07, 26, 27 

numbering (or numeral), Babylonian or sexagesimal, vO7, 20-26, 27, 28, 30 


numbering 
numbering 
numbering 
numbering 
numbering 
numbering 
numbering 
numbering 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 
numbers, 


(or 
(or 
(or 
(or 
(or 
(or 


system, 
systems, 
abundant, 


numeral), 
numeral), 
numeral), 
numeral), 
numeral), 
numeral), 
v03, 
v02, 
v2i, 


base 10 (decimal), vO7, 20, 21, 23-26, 28-30, 38 
base-12, vO7, 23, 24 

base-20, v0O7, 25 

base-5, v0O7, 23, 38 

Indian, v07, 38 

positional, vO7, 26, 27 
7, 9-12, 16, 18, 19, 79 

27, 79, 82-83 

79, 85 


algebraic, v01, 27 
algebraic, v27, 56-58 


amicable, 


v2i, 


80-82 


aspiring, v21, 82 
automorphic, v21, 88 


cold, v49, 121 


complex, v05, 141 
complex, v37, 105 
complex, v41, 116, 117, 118 


complex, v54, 67-69, 72, 75-80, 82-84, 86-92, 95, 96, 98, 102, 105, 106, 114,115, 121, 122, 125, 129, 135, 140, 144-147 
congruent, 


v21, 85 


cyclic, v21, 86 
cyclotomic, v07, 110-113 


emirp, v21, 90 
even, 
evil, 
Ff, v05, 82, 83 


v40, 61, 
v21, 84 


89 


Fermat prime, v07, 78 


Fibonacci, 
fortunate, 
fractions, 


vi2, 101, 102 
v21, 83 
vi2, 58 


golden ratio, v12, 99-102 


Greek, vi9, 14 
happy, v21, 82 


highly composite, v07, 22, 24 


hot, 


v49, 121 


ideal, vO7, 111, 112, 113, 143 
imaginary, v21, 42, 47, 48, 49 


imaginary, v54, 7, 9, 26, 32, 33, 38, 39, 41, 51, 52, 54, 59-61, 64-67, 


integers, v12, 
integers, v35, 
integers, v37, 
integers, v54, 


irrational, 
irrational, 
irrational, 
irrational, 
irrational, 
irrational, 
irrational, 
irrational, 


32, 33, 34, 35 
54, 63,73, 38, 90, 91, 130-134 
105 

106, 109, 111-123, 141 


v01, 9, 19, 23 
v05, 
vi2, 
v27, 
v35, 
v4i, 
v42, 
v54, 


11, 40, 63, 65, 69, 87 
34, 35 

52-58, 61-64, 71-74 

89, 108 

91, 130, 131 

29, 30 

15-22, 32, 39, 68, 120, 136 


Lychrel, v21, 93 


metallic, 
mirror, 


voi, 


narcissistic, 


natural, 
natural, 
natural, 
natural, 
natural, 
natural, 
natural, 


voi, 
vi2, 
v27, 
v35, 
V37, 
v4i, 
v54, 


30 


v21, 90, 91 


57, 66, 67, 70, 109-118, 138 
49, 54-55, 62, 70, 72, 88-91, 93, 108 
105, 130 

49, 50-52, 91-94, 122 


13, 15-19, 21, 25, 26, 68, 90, 106-111, 114-118, 126, 136 


negative, v21, 45-47, 49, 115, 149 


negative, v54, 7, 11, 15, 22, 26, 28, 30-33, 38, 39, 41, 48, 51, 52, 54, 57, 58, 64, 66, 69, 75, 77, 80, 84, 87, 106, 109, 119, 121, 141 


negative (debt or absurd numbers), vi9, 12, 18, 21-23 


79, 96 


numbers, 


numbers, normal, v41, 75 

numbers, oblong, v21, 88 

numbers, odd, v40, 19, 89 

numbers, palindromes, v21, 84, 86 

numbers, perfect, v07, 74, 75-80, 88 
numbers, perfect, v21, 77,78, 80 

numbers, perfect, v54, 107 

numbers, Plato, v21, 35 

numbers, polygonal, v0O7, 80, 145 

numbers, positive, v54, 7,9, 11, 15, 16, 21, 22, 28, 39, 41, 42, 50, 52, 54, 57, 
numbers, prime, v01, 21, 45 

numbers, prime, vO7, 21, 22,73, 76,77, 91 
numbers, prime, v12, 16, 25 

numbers, prime, v21, 14, 63,90, 92, 93, 105, 106, 149 
numbers, prime, v35, 89, 90, 93 

numbers, prime twins, v0O7, 21 

numbers, 

numbers, primorial, v21, 86 

numbers, pyramidal, v21, 86 

numbers, rational, v01, 19, 20, 29 

numbers, rational, v05, 40 

numbers, rational, vi2, 33, 35 

numbers, rational, v27, 49, 52, 62, 63, 66 
numbers, rational, v35, 89, 98, 105 
numbers, rational, v37, 105 

numbers, rational, v41, 91-99, 105 

numbers, rational, v42, 30 

numbers, rationals, v54, 13-19, 21, 22, 68, 116, 136 
numbers, real, v37, 105 

numbers, real, v41, 75, 103, 126 

numbers, real, v42, 29, 30 

numbers, real, v54, 

numbers, rectangular, v21, 87 

numbers, regular prime, v07, 112-114, 116 
numbers, repunit, v21, 57, 85, 86 

numbers, Smith, v21, 106, 107 

numbers, sociable, v21, 82 

numbers, surds, v21, 88 

numbers, transcendental, v01, 27 

numbers, transcendental, v27, 56-58 
numbers, transfinite, v21, 49-51 

numbers, ugly, v49, 121 

numbers, vi8, 25-26, 68, 83, 88-90 

numbers, v22, 83-87 

numbers, weird, v21, 90 

numbers, whole, v05, 15, 69, 138 

numbers, whole, v41, 49, 60, 91-94, 97, 125 
numerable, v06, 48, 49, 51, 54-56, 59, 116, 125, 126, 130 
numeric sign language, base, v40, 20, 51 
numeric sign language, decimal, v40, 22, 49 
numeric sign language, French, v40, 50 
numeric sign language, Roman, v40, 52 
numeric sign language, v40, 49 

numeric Sign language, Yoruba, v40, 51-53 


non-compos 


primes, v54, 90, 107, 109, 110, 115-118, 122, 123, 125-133, 136, 138, 139, 143, 144 


ite, vO7, 75, 76 


64, 66, 67, 


69, 77, 80, 82, 84, 87, 


89, 98, 106, 111, 114, 115, 119, 129 


21, 22, 37, 39, 52, 54, 57, 59, 66-69, 76-82, 84, 87, 89-92, 95, 96, 115, 116, 129, 132, 136, 140, 145-147 


numerology, v03, 38, 63, 79 
Nuremberg, vi6, 30, 74 

Nuzi, vi5, 19 
Nygaard, Kristen, v15, 132 


Nyquist, 
Nyquist, 


Harry, v48 
theorem of 


, 54,55 
, V48, 54,55 


object, v36, 17-19, 64, 66, 152, 155, 163 


octagon, 


regular, v 


octahedron, v04, 28 


05, 71, 93, 99 


octahedron, v09, 13 

octahedron, v10, 72-74 

octahedron, vi7, 71, 73, 75, 110 

octahedron, v23, 22, 25, 45-49, 51, 52. 54, 56 
octave, v35, 108, 111-115 

octonion, v21, 113, 114 

odd numbers, v03, 7, 16, 19, 33, 34, 36, 107 
odds, betting, v58, 132 

odds, decimal, v58, 129, 130, 133, 134 

odds, fractional, v58, 129-133 

odds, v58, 129, 131 

Odhner, Willgot, v15, 92 

of the circle into equal parts, v20, 122 
Offenbach, Jacques, v35, 121 

offerings, v40, 80-91, 97, 149 

Olbers, Heinrich, vO7, 104-105 

Oldenburg, Henry, v14, 67, 70, 80-83, 85, 87, 112 
Oldenburg, Henry, v18, 123 

Olympic Games, v49, 103, 132 

Omaha (Indians), v35, 66 

Omega number, (see Chaitin’s constant), v42 
omni-channelling, v56, 127, 128 

ONCE, v24, 106 

Ondrejka, Rudolf, v21, 106 

one-to-one, v18, 98-106 

one-to-one correspondence, v18, 97-102 
online marketing, v33, 60-64 

online shopping companies, v56, 9, 75, 84 
Oort Cloud, v30, 53 

OPERA experiment, v59, 18 

operation, vi7, 19-21, 25-26, 32, 54 
operation, v37, 104-106, 116 

operational research, v56, 7, 14-21, 27, 62, 109 
operationism, v18, 124 

operative research, v10, 16-18, 51, 114, 118 
opposite, v37, 105 

Opticks, v14, 46, 65, 106, 107, 117 

optics, vi6, 16 

optics, v55, 46, 60-65 

optimal mix of products, v56, 28, 31 

optimal production level, vi9, 69-78 
optimization, v10, 51, 59-64 

optimizing air time, v10, 59 

or rule, vi3, 51, 54 

oracuLlum septilingue, v37, 19 

orbit, planetary, v25, 44-47, 56-58, 115 
orbit, v28, 70-75, 82, 83 

orbit, v30, 27, 30, 31, 38, 40, 42, 43, 47, 48, 50-63, 68, 69, 74, 76, 83-87, 94, 95, 112, 123, 124, 126, 128, 135, 143, 157, 158 
order, vi7, 9, 26-28, 35, 64, 79 

order, v20, 97-101 

order, v35, 48-51, 59-63, 71, 74, 83, 84, 128-134 
order cycle, v56, 36-38, 75, 77 

ordinate, v29, 14, 15,37, 45,54, 146 
ordinate, v37, 38 

ordinate, v54, 77, 132 

Ore, Wystein, v37, 114 

Oresme, Nicolas, v22, 51-52 

Oresme, Nicole, vi4, 30 

Orestes, vi5, 40 

Orestes, v37, 11 

organ transplants, v33, 81-84 

organigrams, v10, 36, 37, 60, 138 
orientable, v36, 56, 57, 65, 73, 77, 147 
orientation, vii, 47, 69, 80, 82,91, 93, 95, 100 


orientation, v40, 24, 74, 131 

origami, v40, 118-120 

Orozco, Alonso de, vi6, 105, 106, 114 
Ortega y Gasset, Jose, v1i6, 130, 131 
Ortelius, Abraham, v26, 151, 154 
orthodrome, v26, 87,101, 102, 122, 151, 157, 163 
orthodrome, v60, 107 

orthogonal, vii, 113-116, 126 
orthogonality, Pythagorean, v05, 143-144 
orthophotography, v26, 70 

Oscar II of Sweden and Norway, v32, 21, 22, 28, 29 
OSI stack, v48, 58,59 

OSPF, v48, 70 

Ostrogradski, Mijail, v37, 85 

Ostrogradski, Miyail, v31, 52, 106 
Oughtred, William, v1i5, 81 

Oughtred, William, v31, 77 

OuLiPo, v21, 67 

Oulipo (Workshop of Potential Literature), v35, 39 
Ouspensky, Piotr D., vii, 85, 86, 101-102, 151 
output, v22, 98, 105-107, 110, 113, 127-129 
output, v28, 24, 31, 49 

overfitting, v51, 71, 79, 81 

overtraining, v33, 70, 73, 74, 145 

Ozanam, Jacques, v08, 29 

P versus NP, v22, 126, 135 

P versus NP, v25, 86, 123-129 

p-value, v13, 109, 114-116, 122, 136-137 
p-value, v49, 87-90 

p-value, v51, 105, 107 

p-value, v59, 87-89 

Pablo de Valladolid, vi6, 125, 130-132 
Paccioli, Luca, v60, 65 

Pacioli, Luca, v01, 96, 98, 116, 119, 122 
Pacioli, Luca, v05, 91, 96, 110, 112 
Pacioli, Luca, vi5, 71, 72 

Pacioli, Luca, vi6, 46-51, 56-58, 61, 87, 88 
Pacioli, Luca, v23, 35, 36, 60 

Pacioli, Luca Bertolomeo de, vi9, 8, 21 
packing, v09, 54 

packing, v25, 39-41, 116 

packing, v60, 42-44 

Padua, v37, 19, 20 

Page, Larry, v31, 23 

PageRank, v50, 41 

paintings with polyhedra, v23, 115, 116 
Painvin, Georges, v02, 57 

Pala di Brera, vi6, 84-104 

Palace, Buen Retiro, vi6, 114-116, 121, 122 
Palace, Pitti, vi6, 15 

Palace, RuceLllai, vi6, 25 

Palamedes, v31, 11 

Palatine Anthology, v35, 87 

palindromic, v1i7, 10 

Palladio, Andrea, v01, 116 

Palladio, Andrea, vi6, 133, 134 

Palladio, Andrea, v60, 129 

Palmer, Tim Noel, v32, 124 

Palmerston, Lord, v37, 81 

Panofsky, Erwin, vi6, 18 

Pantheon (Rome), vi6, 69, 133-141, 144 
Pantheon of Rome, v60, 138, 140, 141 
Papadopoulos-Kerameus, Athanasios, v27, 31 
Pappus, v1i5, 37, 40, 41 


Pappus, v23, 33, 59 

Pappus of Alexandria, v25, 37 

Pappus of Alexandria, v27, 47 

parabola, v18, 54-58, 73, 76 

parabola, v20, 54, 151 

parabola, v27, 20-27, 33, 132, 135 

parabola, v29, 17-18, 42-48, 134-135, 146 

parabola, v30, 57 

parabola, v37, 15, 133 

parabola, v55, 16-19, 32-34,41,65, 66, 106, 139 
parabolic antennas, v60, 70-73 

paraboloid of revolution, v27, 20 

paraboloids, v60, 72, 73 

paradox, Allais, v45, 80, 81 

paradox, Condorcet, v45, 56-58 

paradox, Ellsberg, v45, 43, 81, 82 

paradox, of Achilles and the tortoise, v22, 48, 51-53 
paradox, of Richard, v22, 53 

paradox, of Russell, v22, 42-47, 53, 64, 68 

paradox, of the liar, v22, 48-53, 64, 72, 85, 117 
paradox, St. Petersburg, v45, 75 

paradox, v22, 48-53, 57, 64, 72, 120 

paradox, v35, 19 

paradox, v41, 9, 12, 16, 39-41, 45, 59, 83, 85, 100-104, 131 
paradoxes, of Zeno, v18, 27, 31-39, 89 

paradoxes, v18, 7, 32, 33, 67 

parallax, v30, 20-23, 26, 27, 36, 41-43, 85, 86, 91-94, 159-162 
parallax, v38, 43, 51,55, 133, 134 


parallel, v04, 9, 11, 25, 29, 32, 33, 34, 36, 38, 40, 41, 44-46, 49-52, 53-60, 62-67, 


parallel, v26, 35-40, 74-81, 124, 156, 164, 165 
parallel, v36, 79-80, 83, 84 

parallel, v44, 50, 91, 92, 108, 109 

parallel Line, v20, 28-29, 86, 99, 113 

parallel Lines postulate, v36, 79-83, 101, 103, 107, 114, 115 
parallel universes, vii, 8, 61, 88, 91 
parallelepiped, v20, 101 

parallelepiped, v23, 23, 66, 131 

parallelism, v40, 18, 73, 76-79, 94, 97 
parallelogram, v20, 98-101 

parallelogram, v44, 27, 50, 51, 92, 93, 156, 158 
parallelogram law, v05, 131, 132 

parallelogram rule, v28, 112-114 

parallels, v09, 25, 28, 30, 33-35, 38, 59 
parallels, v18, 12, 18, 47, 48, 53-54, 115 
parallels, v60, 108-110 

parallels that intersect, v20, 149-151 
parameters, v28, 20, 31-33, 42, 68, 142 
parametric equations, v29, 26-31, 37, 109, 137,143 
Pareto, dominance, v45, 29, 93 

Pareto, efficiency, v45, 31, 93, 94 

Pareto, frontier, v45, 29-31, 63, 65, 68, 93, 96 
Pareto, principle, v45, 31 

Pareto, Vilfredo, v1i9, 102-105 

Pareto, Vilfredo, v45, 31 

Pareto, Vilfredo, v56, 47 

Pareto frontier, v56, 50 

Paris Peasant, v35, 39 

parity, v48, 42-44, 49 

parity codes, v02, 84-85 

Park GtieLll, v05, 83, 84 

Parmenides, v22, 44, 48 

Parmenides of Elea, vi8, 16, 32, 37 

parsec, v30, 23, 26-28, 52, 81, 138, 146 

parsec, v36, 150 


69-74, 79-82, 88, 97, 98, 102, 107-113, 118, 126 


Parthenon, the, v01, 13, 23, 115 
Parthenon (temple), v27, 11-13 

partial derivative, v25, 118, 147 
partial sums, v46, 40 

partition, v42, 86, 87 

partition function of a system, v52, 100-102 
parts of aset, v27, 140 

party-List proportional representation, v45, 130, 138, 140 
Pascal, Blaise, v01, 44 

Pascal, Blaise, v08, 65, 66, 67, 68, 89 
Pascal, Blaise, v13, 46-47 

Pascal, Blaise, v14, 32, 36, 81, 84, 121 
Pascal, Blaise, vi5, 84, 85 

Pascal, Blaise, vi8, 58, 70, 84 

Pascal, Blaise, v19, 7, 26 

Pascal, Blaise, v22, 97-98 

Pascal, Blaise, v23, 122 

Pascal, Blaise, v24, 42-47, 113 

Pascal, Blaise, v31, 35, 36, 92, 102 
Pascal, Blaise, v34, 10, 20, 23-26 
Pascal, Blaise, v54, 32 

Pascal, Blaise, v58, 32 

Pascal, Blas, v46, 10 

Pascal, Etienne, v29, 143 

Pascal (language), vi5, 131, 141, 143 
Pascal's triangle, v24, 29-30, 45, 124, 125, 129, 130 
Pascal’s, triangle, v15, 73 

Pascal’s calculator, v19, 7,26, 27 
Pascal’s snail, v29, 95, 143 

Pascal’s triangle, v21, 95 

Pascal’s triangle, v34, 19-22 

Pascal’s Wager, v24, 46-47, 109 
Pascaline, v46, 10 

patchwork, v44, 27, 33 

path, Eulerian, v43, 73, 78 

path, Hamiltonian, v43, 66, 78, 79 

path, v53, 19, 20, 25, 26, 35, 42, 50, 63, 65, 95 
pattern, v20, 13, 133, 141, 146 

pattern, v47, 18, 45, 53-56, 80, 83, 108 
patterns, v49, 24, 115 

Pauling, Linus, v08, 83 

Paulos, John Allen, v31, 122, 123 
Paulos, John Allen, v49, 74, 102, 117 
Pavane, Faure, v35, 116 

Pazzi (family), v16, 10 

Peacock, George, vi5, 95 

Peano, axioms of, v41, 122 

Peano, curve of, v41, 121-124 

Peano, Giuseppe, v09, 71, 72, 74, 78, 93 
Peano, Giuseppe, v22, 24 

Peano, Giuseppe, v41, 121, 122 

Pearson, Karl, vi3, 49, 110, 113 
Pearson, Karl, v37, 67, 83 

Pearson’s correlation, v51, 44 
Pegolotti, Francesco Balducci, v15, 69 
Peirce, Benjamin, v46, 47 

Peitgen, Heinz-Otto, v09, 46 

Pell, John, vi4, 82 

Pell, John, v21, 62, 101 

Pell, John, v35, 94 

Pell, John, v37, 131 

pendulum, v18, 28-31 

pendulum, v38, 101, 108-110 

pendulum, v55, 131-133 


Penrose, Lionel, v44, 69 

Penrose, Roger, v01, 83-85 
Penrose, Roger, vi7, 121 

Penrose, Roger, v22, 134 

Penrose, Roger, v44, 8, 64-66, 69 
Penrose, Roger, v60, 62, 63, 134, 135 
Penrose dart, v44, 71, 72 

Penrose diamond, v44, 67, 71, 72 
Penrose kite, v44, 71, 72 

Penrose mosaics, v01, 83-86 
pensions, v24, 136, 138 

pentad, v21, 21, 27 

pentagon, regular, v05, 94, 95 
pentagon, v60, 27, 34-36 
pentagram, v01, 74,75,107 
pentagram, v21, 21-23 

pentalpha, v46, 84 

pentalpha, v54, 20 

penumbra, v30, 69-71 

Pepys, Samuel, v31, 91 


percentage, v47, 91, 94-97, 102, 159, 161-164, 168 
percentage, v49, 9, 10, 15, 19, 25-30, 33, 35, 37, 38, 44, 54, 60, 63, 65-67, 


percentage points, v49, 27 
percentages, v13, 25-27 
percentile, v49, 21 
percentiles, v13, 24-25 
perceptron, v33, 65-69 
perceptron, v51, 65-69, 71-73 
percolation, v53, 94-96 
percussion, v1i2, 44-49, 54, 56, 101 
perebor, v43, 86 

Perec, Georges, v10, 133 

Perec, Georges, v21, 67, 68, 72 
Perelman, Grigori, v07, 121 


Perelman, Grigori Yakovlevich, v25, 122, 132, 138 


Perelman, Grigory, v39, 69, 118-120, 140 
perfect box, v23, 90, 91 

perfect pitch, v12, 18 

perfect secret, v48, 131, 132 

perfect squares, v18, 68 

perihelion, v30, 56-58, 86 

perimeter, v06, 12, 13, 18, 20, 23, 24 
perimeter, v38, 13, 137-141, 145 
perimeter, v47, 78-80 

period, v06, 53, 76 

period, v25, 9, 32, 46, 73, 149 

periodic function, v18, 92 

Perko pair, v52, 39, 40 

permitted spin, v41, 95, 97-100 
permutation, and cycle notation, v50, 134-136 


permutation, and transposition, v50, 132, 135-137 


permutation, length, v50, 135-138 
permutation, parity, v50, 129, 135-139 
permutation, v17, 54-58, 72, 101-104, 106 
permutation, v25, 72 

permutation, v34, 15, 17,44 


permutation, v35, 55, 56, 60, 68-70, 73, 76, 82 


permutation, v46, 57-61 


permutation, v50, 57, 58, 124, 129, 131-139, 146, 152 


permutation, with repetition, v50, 58 
permutations, v04, 14, 94 
permutations, v08, 30, 73, 74 
permutations, v24, 12, 18-20, 22, 24 
permutations, v58, 27, 116, 118 


71,72, 74, 76, 77, 80, 86, 87, 89, 90, 92-94, 96, 99, 109 


permutations, with repetition, v24, 20 
perpendicularity, v40, 26, 73, 76-77, 79, 97 
Perrin, Francois Olivier Raoul, v21, 97, 98 

Perrin, Jean Baptiste, v09, 44, 45, 46 

Perrin, Jean-Baptiste, v42, 93 

personalisation, v51, 110, 123, 124 

personalised, v51, 42, 43 

perspectiva, naturalis, v16, 16 

perspectiva artificialis, (see also mathematical perspective), vi6, 16, 39 
perspective, axonometric, v09, 31 

perspective, cavalier, v09, 31 

perspective, dihedral, v09, 31 

perspective, intuitive, v16, 16-18, 40 

perspective, mathematical, vi6, 7, 16, 56, 91 
perspective, vii, 90, 103, 113, 117-120, 121, 126, 133, 134-140, 145, 147, 149 
perspective, v35, 101 

perspective and Pythagoras’ theorem, v05, 115-118 
Peru, v38, 18, 102-104, 110 

Peru, v40, 16, 78-79 

Peter, Simon, v31, 13 

Peters, Arno, v26, 164-170 

Petersen Cards game, v50, 65, 66 

petroglyph, v40, 17, 20-21, 103, 149, 151 

PGP, v02, 107-108, 113 

phase transitions, v55, 50-54, 117 

phases of clinical studies, v59, 124, 125, 126, 137 
phenomena, deterministic, v24, 58 

phenomena, random, v24, 52, 58, 73, 84 

Phidias, v0i1, 11, 13, 18, 23 

Philip II, vi6, 105, 106, 114, 115 

Philip III, vi6, 114 

Philip IV, v16, 114-117, 122, 125 

Philitas of Cos, v22, 49 

Philosophiz naturalis principia mathematica, v37, 25, 29, 30, 61, 62 
philosophy, v35, 13, 25, 28, 29, 107 

phishing, v58, 123 

phonetic alphabet, v48, 18, 21, 27, 29, 34, 39, 41, 88 
phonology, v35, 40 

Photograph-51, v55, 64 

PHP, vi5, 134 

phyllotaxis, v01, 127, 130, 132 

physical changes, v55, 49-54 

physical interpretation of negative numbers, v54, 53, 75-78 
physics, v37, 25, 28, 30, 85, 88, 98, 99, 114 
physics, v39, 34, 37, 115, 121, 129, 131, 135, 137 
physics, v55, 7, 21, 26, 47, 49-70, 87, 88, 105, 117, 118, 125, 127, 139 
Piaget, Jean, v47, 46-48, 51 

Picard, Emile, v39, 25, 45, 48, 55 

Picard, Jean, v38, 92, 94-96, 101, 103 

Picasso, Pablo, vii, 134-141, 147 

Picasso, Pablo, v23, 115 

Pick, Frank, v10, 36 

Picking Stones, v50, 17, 82 

pictogram, v49, 46 

Piero della Francesca, v01, 98, 107 

Pigaffeta, Antonio, v27, 124 

pigeon ranking, v33, 83 

pigeonhole principle, v27, 56, 57 

pigeonhole principle, v50, 10, 113, 114, 121 
Pincherle, Salvatore, v39, 51-52 

Piraha, vi5, 9, 11 

Pirckheimer, Willibald, v1i6, 30 

Pisa, vi6, 43 

PISA, v47, 9, 43, 63 


pitch, vi2, 14, 62-71, 104, 125, 143, 149 
Pitiscus, Bartholomeus, v31, 138 

Pitts, Walter, v33, 64 

pixel, v04, 126-137 

pixel, v48, 97-103 


PL/I, vi5, 131, 142 
Pla, Josep, v20, 21 
Plana, Giovanni, vi5, 98 


planarity, v34, 35, 42, 43 

Planck, Max, v31, 113 

Planck, Max Karl Ernst Ludwig, v18, 48 
plane, geometric, v16, 21 

plane, of a square, v16, 21, 23, 26, 31 
plane tangent to a surface, v26, 136 
planet, v25, 43-47, 56, 58 

planet, v38, 39, 40, 45-49. 53-56, 102 
planetesimals, v30, 52, 59 
planispherium (planisphere), v26, 
PlankaLkULl, vi5, 106-107 
planning, ageregate, v56, 80, 31 


12, 61, 105, 106 


planning, in the forest industry, 
planning, of production, v56, 12, 
planning, of routes, v56, 46, 52, 


v56, 119 
30, 32, 54, 61, 65, 69, 71, 73, 77, 82, 108, 111, 120 
54, 56,57, 114 


Plateau, Joseph, v31, 53, 54 
Plato, v04, 25, 27, 28, 116 
Plato, v05, 24, 27, 28, 34, 87, 96 
Plato, v09, 7, 13, 15, 17, 27 
Plato, vil, 21-22, 85, 152 

Plato, vi4, 24, 32 

Plato, vi6, 56, 127, 128 

Plato, v21, 7, 10, 22, 24, 26, 35 
Plato, v22, 11 

Plato, v23, 25-28, 40, 51, 74 
Plato, v26, 11,15, 26 

Plato, v27, 9, 29, 37 

Plato, v31, 11, 62, 94 

Plato, v35, 16, 28 

Plato, v47, 16 

Platonic solid, v52, 14, 77 
Platonic solids, v04, 28, 121 


Platonic solids, v30, 49 

Platonism, v03, 17 

Platonism, v47, 15, 16, 19, 23, 48, 49, 151 
Playfair, John, v04, 33, 38, 45 


Playfair, William, v33, 105 

plenary conferences, v39, 23, 34, 37, 46, 50, 81, 83, 96 
Plimpton, tablet, v35, 21 

Plimpton 322, tablet, v07, 19, 20, 29, 35, 36 

Plon, publisher, v35, 32 

Plutarch, v31, 131 
Pluto (dwarf planet), 
PNG, v48, 93, 94 

Poe, Edgar Allan, v02, 40, 127, 131 

Poincare, Henri, vii, 41, 53, 56, 103, 104, 139, 142, 144, 153 
Poincare, Henri, v31, 63, 71-73, 112 

Poincare, Henri, v35, 9, 18, 34, 35, 43, 105 

Poincare, Henri, v45, 21 

Poincaré, Henri, v03, 106, 108-109 

Poincaré, Henri, vO7, 116, 120, 121, 136 

Poincaré, Henri, v09, 17, 59, 61, 68, 129, 130, 132 

Poincaré, Henri, v22, 56, 65 

Poincaré, Henri, v32, 13, 14, 21-55, 67-70, 120 

Poincaré, Henri, v36, 118, 119, 140 

Poincaré, Henri, v39, 15, 20, 23, 32, 38, 90, 119 


v30, 40, 52-54 


Poincaré, Henri, v42, 47-49 

Poincaré, Henri, v44, 75, 89, 108-110, 115 
Poincaré, Henri, v55, 122, 123, 129 

Poincaré, Henri, v58, 15 

Poincaré, J.H., v52, 15, 16, 18 

Poincaré, Jules Henri, v25, 57, 120, 122, 132-138 
Poincaré, Jules Henri, v27, 7, 141 

Poincaré, v20, 22-26, 144 

Poincaré conjecture, v36, 118, 119 

Poincaré conjecture, v39, 86, 109, 119 

Poincaré disc, v09, 59 

Poincaré hypothesis, v07, 121 

Poincaré section, v32, 32, 33, 62, 67, 82 
Poincaré’s conjecture, v03, 126 

Poinsot, Louis, v23, 41, 64, 65, 129 

point, central vanishing, v18, 53 

point, escapee, v09, 113 

point, fixed attractor, v09, 115 

point, fixed repulsor, v09, 115 

point, guardian, v09, 113,114 

point, ideal, v09, 28 

point, infinity, v09, 28 

point, material, v18, 74 

point, of equilibrium, v08, 98, 99, 101, 111, 120, 121, 135 
point, of inflection, v29, 29-30, 66-67 

point, regular, v36, 112 

point, saddle, v08, 93, 94, 95, 97, 98, 99, 102, 103 
point, singular, v29, 92,133 

point, smooth, v36, 116, 124 

point, v04, 29, 30, 32, 33, 34-38, 40-41, 44-52, 53, 55, 60-63, 65-66, 69-71, 79-82, 84, 95-98, 102, 106, 140 
point, v1i0, 13, 15, 16, 18, 19, 21, 39 

point, vi8, 12, 30, 48, 53-54, 57 

point of view, v16, 21, 29, 31, 91, 97, 98, 112 
points, homoclinic, v32, 31, 34, 47, 50 

points, Singular, v32, 26, 33 

points, vi8, 18, 26, 33, 40, 54, 56 

Poisson, Baron Siméon Denis, vi3, 58 

Poisson, distribution, v28, 65 

Poisson, Siméon Denis, process of, v46, 64, 65, 72 
Poisson, Siméon Denis, v46, 64, 65 

Poisson, v37, 47, 63 

poker, v24, 29 

Poldevia, v35, 18 

Pole Star, v30, 16, 75, 102, 103, 119 
pole-zenith-star triangle, v30, 27, 151-153 
Polignac, Alphonse de, v03, 37 

Polignac, Alphonse de, v31, 22 

polio vaccine, v13, 117-123, 126, 127 

politics, v35, 25-28 

Pollock, Jackson, v27, 87, 88 

Pollock, Jackson, v60, 136 

polls, informal, v49, 74, 75 

polls, sponsored, v49, 74, 75 

polls, telephone, v49, 62, 64, 70 

polls, v49, 9, 13, 15, 19, 27, 29, 59-64, 69-72, 74, 75, 96 
polonium, v46, 50 

Poltoratski, Sonia, v55, 99 

Polya, George, v31, 26, 118, 119 

Polya, George, v47, 14, 24, 46 

Polya, George, v20, 25, 27-28, 31, 32, 97 
Polya, George, v23, 80 

Polya, George, v25, 115 

polycube, v23, 66, 68, 116, 117, 121, 124 
polycubes, v60, 145-149 


polygon, circumscribed, v06, 21, 24 

polygon, circumscribed, v41, 14 

polygon, complex, v23, 13, 14 

polygon, concave, v23, 13-15, 17,19 

polygon, concave, v44, 39, 49, 51, 53, 65, 67, 79, 90, 91, 93, 100 
polygon, convex, v23, 13-15, 17, 19,55, 78 

polygon, convex, v44, 39, 49-53, 65, 67, 79, 93 
polygon, definition, v23, 89 

polygon, inscribed, v06, 20, 21, 24 

polygon, inscribed, v41, 11, 13, 14, 22 

polygon, irregular, v44, 33, 35, 49, 51, 53, 61, 65, 69, 31, 90-93, 100, 118 
polygon, regular, v23, 15, 47, 72 

polygon, regular, v44, 7, 8, 35, 39-42, 45, 48, 53, 62, 93, 102, 111, 114, 130 
polygon, stellated, v23, 63, 64 

polygon, v05, 92, 99, 105, 108 

polygon, v06, 24, 25, 26, 29, 31, 73, 77, 84 

polygon, vi0, 21, 24, 43, 66-68, 73, 75 

polygon, vii, 49, 123 

polygon, vi7, 23, 24, 26, 63, 73, 119 

polygon, v23, 12, 13-19, 32, 45, 47, 48 

polygon, v25, 13, 38, 66-69 

polygon, v36, 61, 71, 89, 95-97, 111 

polygon, v41, 11-14, 16-22, 24, 31, 33-35, 37-40, 44, 47, 48, 51, 83 
polygon of forces method, v28, 113 

polygonal, v09, 63, 65, 71, 74, 100 

polygons, v04, 27, 121, 128, 134 

polyhedra, and soap bubbles, v23, 21 

polyhedra, dual, v01, 91 

polyhedra, Gaudian, v23, 108-110 

polyhedra, home-made, v23, 128-131 

polyhedra, in architecture, v23, 71, 97-118 
polyhedra, in design, v23, 44, 52, 70, 71, 119-136 
polyhedra, in jewellery, v23, 132, 133 

polyhedra, in nature, v23, 20-23, 24, 109 

polyhedra, inscribed, v01, 58 

polyhedra, recreational, v23, 120-125 

polyhedra, regular, v01, 58, 77 

polyhedra, v01, 88, 97, 98 

polyhedral architecture, v23, 53, 97-118 

polyhedral boxes, v23, 127 

polyhedral cross-sections, v23, 36 

polyhedral developments, v23, 37, 47, 57, 63, 85-88, 108, 127 
polyhedral dice, v23, 122, 123 

polyhedral dissections, v23, 85, 125 

polyhedral grid, v23, 87, 97, 98, 103, 105 

polyhedral lamps, v23, 129, 130 

polyhedral modules, v23, 98-101 

polyhedral packing, v23, 92-94 

polyhedral philately, v23, 42 

polyhedral puzzles, v23, 67, 85, 121, 125 

polyhedral sculptures, v23, 33, 70, 116-118 
polyhedral symmetry, v23, 20-22, 45, 47, 67, 130, 133 
polyhedron, Archimedes, v23, 35, 39, 59-61 
polyhedron, concave, v23, 18, 19, 49, 50, 64, 89 
polyhedron, convex, v23, 18, 19, 40-43, 53-59, 78-84. 89-91 
polyhedron, definition, v23, 19, 83 

polyhedron, dual, v23, 41, 47, 61, 62, 110 
polyhedron, flexible, v23, 88 

polyhedron, Kepler-Poinsot, v23, 41, 64, 65, 129 
polyhedron, Lord Kelvin, v23, 18, 60, 93, 98 
polyhedron, orthogonal, v23, 68 

polyhedron, regular, v23, 26, 39, 54, 56, 83 
polyhedron, semi-regular, v23, 36 

polyhedron, stellated, v23, 21, 35, 39, 41, 63-65 


polyhedron, uniform, v23, 41, 42 

polyhedron, v05, 31, 92, 96, 138 

polyhedron, v1i7, 9, 58, 71-79, 107-111 

polyhedron, v20, 101 

polyhedron, v25, 47, 115, 116, 123 

polyhedron, v26, 103, 168 

polyhedron, v44, 55, 100, 102, 112 

polyhedron, virtual, v23, 44 

polyhedron, with regular faces, v23, 42, 67 
polyhedrons, v60, 34-36, 45 

polynomial, v05, 75 

polynomial, v17, 83, 84, 94, 101 

polynomial, v25, 49, 67, 69, 83, 110, 112, 114 
polynomial, v29, 47, 49, 53, 132,151 

polynomial, v35, 13, 35, 99, 100 

polynomial, v37, 46, 76, 105, 107, 108, 126, 127, 129, 132 
polynomial time, v03, 124, 125 

polynomial time, v25, 126, 128 

polynomials, v55, 26, 27, 33, 34, 133 

polyomino, v44, 151-158 

polyomino, v50, 8, 29, 30, 33, 76 

polyominoes, v23, 66, 120 

polyominoes, v60, 36, 37 

polyrhythm, v1i2, 54-58 

polytope, v17, 77, 78 

polytopes, v23, 41, 42, 72-76 

Pomerance, Carl, v21, 111 

Pomerance, Carl, v31, 28 

Pompeii, v1i6, 17, 129 

Poncelet, Jean-Victor, v31, 138 

Pong Hau K’i (Horseshoe or Madelinette), v50, 56-58, 60 
Pontryagin, Lev Semyonovich, v39, 81, 94, 98, 101 
POP3, v48, 79, 80 

Popova, Liubov, v60, 132 

Popper, Karl, v22, 22 

Popper, Karl, v37, 99 

population, v13, 21-22, 75-76, 81, 83, 90-92 
population, v28, 36-44, 54-57, 63-73, 132-139, 146-148 
population, v59, 34, 35, 50-55, 57, 59, 63, 65, 68-74, 76, 80, 87, 92, 116-118, 129, 132, 133, 144 
pornography, v48, 7, 8, 83 

portolan, charts, v26, 151,153 

portolans, v26, 153 

Posa, Lajos, v34, 88 

Posidonius, v26, 31, 32 

positive orientation, v36, 125, 126 

postulate, fifth, v04, 9, 10, 25-34, 38, 40, 43, 45, 46-52, 53-55, 58-67, 79, 82, 84, 97, 138 
postulate, v04, 27, 29, 30, 31-33, 38, 40, 43 
potential, v55, 49-52 

poverty, v49, 12 

power, v03, 15, 46, 64, 71, 88, 112 

power functions, v18, 76 

power Law, v53, 92, 96 

powers, of two are not the sum of consecutive natural numbers, v20, 101-103 
powers, v20, 34, 48-50, 64, 144 

Pozzo, Andrea, v60, 129 

practical importance, v49, 89 

practice, v40, 16, 56, 63, 84, 97, 112, 130 

Prague Circle, v35, 40 

pre-processed, v51, 48, 49 

precision, v40, 7, 16, 17, 18, 35, 78, 133 
precision, v59, 16, 20, 26, 32,51, 133, 146 
prediction, v49, 9, 26, 29, 36, 73, 102, 103 
prediction/forecasting climate, v32, 116, 118, 124 
predictive value, negative, v58, 91-94, 99 


predictive value, positive, v58, 91-96, 99, 100, 108 
preference relation, rational, v45, 36, 38, 48, 74, 76, 79 
preference relation, strict, v45, 35-37 

preference relation, v45, 16-18, 20, 24, 25, 33-37, 45, 57, 74 
preference relation, with indifference, v45, 35, 36 
prehistory, v40, 8, 41, 111 

preparatory classes, v35, 17, 29 

presidential elections in the United States, v13, 38, 93 
pressure, v42, 7, 50, 57-64, 75, 76, 34, 87, 89, 97, 113, 115, 124 
prevalence, v49, 90 

prevalence of a disease, v58, 87-91, 93-97, 100, 102-104, 108, 110 
price, fixed, v57, 30, 88-91 

price, minimum sale, v57, 73, 74, 78 

Price, Richard, v58, 12 

price space, v57, 100-102, 105-108 

Price-Earnings Ratio (PER), v19, 130 

prices, allocating, v57, 10, 34, 37, 99 

prices, setting, v57, 9, 27, 28, 30, 31,40, 71, 77, 88-91, 95, 98, 99, 101-105, 107-108 
prices, v57, 9, 14, 28, 30-36, 38-41, 44, 45, 48, 49, 52-56, 59, 61, 62, 64, 65, 68, 73-78, 89, 95, 96, 98-108, 117 
Priestley, Joseph, v33, 104 

Prieur de la Céte-d’Or, v38, 106, 109 

Prigogine, Ilya, v28, 26 

Prigogine, Ilya, v42, 124, 133, 134 

primary, v37, 109 

prime, v37, 47, 109 

prime, v60, 111 

prime factorisation, trivial, v54, 107, 108, 115-117, 122, 123 
prime factorisation, v54, 109-114 

prime number, relative, v03, 46 

prime number, twins, v03, 35-37, 119 

prime numbers, Fermat’s, v02, 134 

prime numbers, Mersenne’s, v02, 134 

prime numbers, v02, 8, 14, 33, 101, 104, 105, 106, 107, 118, 133-136 
prime numbers, v04, 27 

Primitive Society, v35, 32 

Princet, Maurice, vii, 139, 141-144 

principal component analysis, v33, 66, 100, 101, 107, 143 
principal curvatures, v26, 138 

Principia Mathematica, v14, 55, 56, 108 

Principia Mathematica, v22, 58-59, 71-72, 76, 79 

Principia Mathematica, v35, 19 

principle, a priori equiprobability, v42, 67 

principle, additive, v34, 1-14, 18, 21, 22 

principle, Dirichlet’s, v34, 85-89, 92 

principle, holographic, v42, 111 

principle, least action, v42, 14-15, 17, 19-21, 47, 104, 115 
principle, multiplicative, v34, 13-15, 22, 26,79 

principle, of induction, v22, 24, 25, 65 

principle, of multiplication, v24, 15 

principle, of non-contradiction, v22, 115 

principle, pigeonhole, v24, 15, 16 

principle, pigeonhole, v34, 85-87, 91, 107 

principles, Kerckhoffs’, v02, 12, 13 

printing press, vi5, 38, 70 

prism, vii, 124 

prism, v23, 55, 114, 115 

prism, v25, 37, 38 

prismatoid, v23, 55 

prison riots, v55, 90-92 

prisoner, v09, 113-119 

prisoner’s dilemma, v57, 17-22 

prisoners dilemma, v45, 89-98, 104 

privacy, v51, 8, 97, 117, 119, 120, 123 

prize, Abel, v39, 88-89 


prize, Cole, v34, 115 
prize, Gauss, v39, 70, 121, 130, 135 


prize, Nevanlinna, v39, 70, 108, 109, 116, 120, 126, 131, 133 


prize, Nobel, v39, 10, 37, 40, 64, 65, 73, 89 
prize, v49, 75, 107, 110, 119-122, 124, 125 
prize, Wolf, v34, 74 

probabilistic normality, v24, 128-129 
probabilistic polynomial, v03, 124, 133 
probability, conditional, v08, 82 
probability, conditional, v24, 95-96,142 


probability, conditional, v58, 38, 41-43, 46, 49, 53, 60, 64, 67, 


probability, exact posterior, v58, 79 
probability, exact prior, v58, 78 
probability, improved, v58, 44, 94, 132 
probability, objective, v45, 71, 72 


74, 83, 39 


probability, of an event, v58, 13, 14, 24, 25, 27, 28, 30, 35, 44, 49, 51, 56, 68, 86, 91 


probability, of death, v24, 82, 133, 134, 137 


probability, of intersection, v58, 34, 43, 46, 54, 39 
probability, of the causes, v58, 12, 60, 62, 76, 137 
probability, posterior, v58, 23, 39, 44, 45, 55, 56, 
probability, prior, v58, 16, 18, 23, 40, 44, 45, 56, 
probability, renewed, v58, 89, 91,99, 102, 127, 128, 


probability, subjective, v45, 71 


probability, total, v58, 41, 44, 45, 49, 51, 52, 55, 
probability, v06, 60, 67-74, 101, 119, 121. 123, 124, 126 


probability, v08, 65-72, 76-89 

probability, v13, 43-73, 75, 86, 115, 124, 129 
probability, v20, 65, 91, 128-129, 146 
probability, v34, 10, 23-32, 79, 93, 100-106, 122 
probability, v41, 85, 86, 88-90, 121, 132 


56, 74, 91 


62, 74, 76-78, 80-83, 89, 94, 110, 118, 120, 124, 126 
64, 74-76, 81-83, 88-92, 94, 96, 104, 107, 110, 119, 122, 125, 132, 135, 136 


probability, v49, 59, 64, 66, 68, 72, 83, 87-90, 94, 103, 107, 108, 110-112, 116-120, 122, 124-128, 131, 132 


probability, v57, 13, 23-25, 29, 34-39, 78, 83, 84, 119, 123 


probability, v58, 7, 10, 12-16, 18, 19, 21, 23-27, 29-41, 43-48, 53-57, 62-75, 77, 


probability density, v59, 23, 24, 28-32, 38, 80 


probability density function (pdf), see probability density, v59 


probability distribution, v57, 119, 120, 123 
problem, clique (CLIQUE), v43, 88, 104, 120 
problem, Committee, v34, 17, 19 


problem, computational complexity, v43, 7, 56, 72, 79 


problem, counting, v43, 49, 132 


problem, decision, v43, 37, 49, 73, 78-81, 84, 85, 88, 99, 108, 122, 132 
problem, decision (Entscheidungsproblem), v22, 97, 99, 110, 111, 113 


problem, factorisation (FACT), v43, 49, 118, 129, 131, 137 


problem, four colours, v34, 35, 40 

problem, function, v43, 49, 51,79, 84, 88, 132 
problem, graph isomorphism, v43, 110-112 
problem, halting, v22, 110-113, 128 

problem, halting, v42, 106, 107 

problem, halting, v43, 48-50, 52-53, 99-100 
problem, Konigsberg bridges, v43, 66, 78 
problem, maximum matching, v43, 73 

problem, Monty Hall, v42, 71 

problem, of capital investment, v56, 40 

problem, optimisation, v43, 49, 73, 90, 120, 121 
problem, parity (PARITY), v43, 106 

problem, primality, v43, 49, 108, 118 

problem, searching, v43, 49, 79, 87, 88, 94, 137 
problem, three colour (B3COLOR), v43, 121-123 
problem, three-body, v42, 46-48, 50, 122 


problem, Travelling Salesman (TSP), v43, 77-78, 121, 123 


problem, TSP, v56, 101-103 


78, 80, 81-83, 85-89, 93-96, 98-100, 103, 116, 117, 124-127, 130-134 


problem, v43, 7, 10, 12-14, 20, 24, 25, 31, 34, 35, 37, 46, 53, 72, 81, 83, 84, 90, 98-100, 102, 103, 105, 115, 117, 120-123, 129, 135 


problem, vertex cover (VERTEXCOVER), v43, 86, 123 
problem of classification, v36, 74, 118, 119, 132 


problem of points, v08, 26, 71, 72 

problem of the Knights of the Round Table, v50, 67 
problems, Chinese postman, v10, 53-54 

problems, delivery or collection, v10, 54, 118 

problems, Hilbert’s, v43, 82 

problems, Konigsberg’s bridges, v10, 14-16, 55 

problems, location and routing, v56, 110, 111 

problems, location of facilities and inventory management, v56, 110, 111 
problems, millennium, v43, 82, 87 

problems, NP, v03, 124, 125 

problems, NP-complete, v10, 57, 101-102 

problems, of coverage, v56, 88, 91 

problems, of resource allocation, v56, 88, 91 

problems, P, v03, 124, 125 

problems, politician’s friends, v10, 98 

problems, production and distribution, v56, 110, 112 
problems, provisioning, v56, 110, 111 

problems, selecting suppliers, v56, 73, 111 

problems, the Wells and the enemy families, v10, 26 
problems, traveller, v10, 56, 57 

Proclus, v04, 32, 43-45 

product, derivatives, v19, 79, 117 

product, geometric, v19, 59-61 

product, marginal, vi9, 78, 86, 87 

product, scalar, v28, 116-121 

product, vector, v28, 120-123 

product of factors, v03, 14-15, 24, 47, 85, 137 

production planning and control, v56, 12 

production variables, v56, 82, 116, 117 

profit, marginal, v19, 101, 143 

profit, residual (Residual Income), v1i9, 79 

program, v37, 71-74, 95, 116, 117, 120, 128, 129 

programme of, v22, 55-66, 71, 76, 110 

programming, routes, v10, 54, 56, 94, 108 

programming, timetables, v10, 61 

programming with multiple objectives, for goals, v56, 51 
programming with multiple objectives, lexicographic approach, v56, 52, 58 
projectile, v18, 51, 73, 74 

projection, algorithmic, v26, 66, 68, 69, 78, 96, 123 
projection, armadillo (or of Raisz), v26, 96 

projection, azimuthal, v26, 87, 97, 105, 108 

projection, cartographic, v26, 9, 54-58, 67, 172 
projection, conic, v38, 88-90 

projection, Craig (or Mecca) retroazimuthal, v26, 98 
projection, cylindrical, v26, 71,74-83, 156, 157, 165, 169 
projection, cylindrical, v38, 88-90 

projection, cylindrical equal-area of Lambert (or of Archimedes), v26, 71-87, 164 
projection, cylindrical of Miller, v26, 79 

projection, Eckert IV, v26, 9, 85, 159, 168 

projection, equal-area, v26, 65, 67-86, 97, 99, 130-131 
projection, equal-area of Behrmann, v26, 9, 77, 78 
projection, equal-area of Lambert, v26, 71, 85,99 
projection, equidistant, v26, 97, 120, 144-148 

projection, equidistant, v26, 98, 99, 145-148, 158 
projection, equirectangular (or rectangular), v26, 144, 145, 168 
projection, Gall’s orthographic (or Gall-Peters’), v26, 9, 77, 85, 164 
projection, geometric, v26, 638, 76, 78, 90 

projection, Goode’s homolosine (interrupted), v26, 159, 167, 169 
projection, Hammer-Aitoff, v26, 69 

projection, Hobo-Dyer, v26, 164 

projection, in general perspective, v26, 66, 67, 70 
projection, Lagrange, v26, 71,123 

projection, Mercator, v26, 8, 85, 112, 149-170, 172 
projection, Mollweide, v26, 9, 69, 81, 83 


projection, oblique, v26, 162, 163, 172 

projection, octahedron projection (or Cahill’s Butterfly), v26, 103 
projection, of Braun, v26, 77-79 

projection, of Gall, v26, 77-79 

projection, plate carrée (or planar chart), v26, 78, 144, 145 
projection, polyconic, v26, 125 

projection, pseudoconic, v26, 125, 126 

projection, pseudocylindrical, v26, 80, 81, 85 

projection, Robinson, v26, 10, 69, 81, 83, 159, 168 
projection, sinusoidal or Sanson-Flamsteed, v26, 69, 81, 83, 142, 150, 168 
projection, snomonic (or central), v26, 87, 90-94, 98-103 
projection, stereographic, v26, 69, 77, 78, 105-128 
projection, stereographic, v38, 87-89 

projection, transversal, v26, 116, 149, 160-162, 172 
projection, Trystan Edwards, v26, 164 

projection, vii, 23, 57, 103, 104, 128, 134, 146-147, 150, 152 
projection, v38, 87-91, 94, 113,114 

projection, Van der Gritten, v26, 19, 146, 159 

projection, Winkel tripel, v26, 9, 69, 83, 159, 168-169 
projection conic, bipolar oblique conformal, v26, 10, 123 
projection conic, conformal of Lambert, v26, 10, 71, 123, 127, 128 
projection conic, equal-area of Albers, v26, 10, 68, 69, 85, 124, 125, 128 
projection conic, equidistant, v26, 128, 148 

projection conic, v26, 123-126, 128, 148 

projective plane, v36, 61, 88 

projectivity, v09, 28, 42 

prolatio, vi2, 41-43 

PROLOG, vi5, 140-141 

proof, backwards, v50, 17 

proof, by Chou Pei Suan, v05, 44, 45 

proof, by Euclid, v05, 46, 47 

proof, by Garfield, v05, 48 

proof, by induction, v50, 8, 29, 32, 34 

proof, by Leonardo daVinci, v05, 49 

proof, by Perigal, v05, 48 

proof, constructive, v50, 15 

proof, Davies’, v50, 123 

proof, exhaustive, v50, 11 

proof, Golomb’s, v50, 34, 38 

proof, Klein’s, v50, 121 

proof, non-constructive, v50, 21, 26 

proof, Simmons’, v50, 116 

proof, v22, 22-23, 27-31, 63-66, 82-88 

proof, v47, 14, 61, 63 

proof, v50, 33, 34, 48, 74, 76, 86, 90, 113, 116, 150 

proofs, of Pythagoras’ theorem, v05, 45-52 

proofs, of the irrationality of v2, v@5, 72-75 

propagation of information, v53, 97-105 

property, extrinsic, v36, 56 

property, intrinsic, v36, 56 

proportion, v2, v@5, 77,79 

proportion, v3, v5, 90 

proportion, Cordovan, v05, 71 

proportion, dynamic, v05, 87-90, 101 

proportion, v12, 17, 34, 40-42, 89, 148 

proportional notes, v12, 38-44 

proportionality, v04, 27, 81, 83, 84 

proportionality, v47, 65, 73, 78, 83, 90-92, 94, 95, 106, 107, 130 
proportions, v18, 25, 34, 52 

proposition, v04, 27, 29, 43, 46, 51, 60 

prostate cancer, v58, 101-104 

prosthaphaeresis, v14, 29, 30 

protocol, routable, v48, 69 

protocol, routing, v48, 68-70 


protocol, token ring, v48, 65 

protocol, v48, 8, 12, 55, 57-69, 71-81, 96 
protoplanets, v30, 59, 133 

Proust, Marcel, v35, 11, 16 

proximity, v53, 64, 66 

pseudo-game, v08, 60-65 

pseudo-variety, v55, 110 

pseudograph, vi0, 21 

pseudoprime, v03, 132 

pseudosphere, v04, 62, 63, 72, 77, 91 
pseudosphere, vii, 51 

psychoanalysis, v35, 15 

psychology, v47, 46, 47 

psychology, v55, 7, 90-99, 101, 108 
psychology of creativity, v20, 25-27 
Ptolemy, Claudius, v06, 25 

Ptolemy, Claudius, vii, 33, 42 

Ptolemy, Claudius, v26, 11, 12, 20, 32, 105, 125, 126 
Ptolemy, Claudius, v38, 52-56, 83, 87-89 
Ptolemy, v04, 25, 43-44 

Ptolemy, vi5, 19, 33, 34, 35, 37, 41 
Ptolemy, v37, 10, 12, 14, 15 

Ptolemy I, v03, 27, 28 

publicity, v20, 125-141 

Pucci (family), v16, 83 

Puig i Adam, Pere, v34, 85, 86 

punched card, v37, 71, 72, 76 

purchasing power, v19, 44, 56, 80, 81, 86, 87 
purchasing power parity, v19, 36, 151 

pure existence, v41, 75 

Putnam, Hilary, v37, 129-131 

Putnam, Hilary Whitehall, v25, 110 

puzzle, three-dimensional, v44, 8, 144, 148-151, 158 
puzzle, two-dimensional, v44, 8, 78, 117, 143-159 
puzzle, v20, 138-140 

puzzles, of ].E. Bottcher, v05, 50 

puzzles, of H.E. Dudeney, v05, 51 

puzzles, of Liu Hiu, v05, 44 

puzzles, of Loomis, v05, 52 

pyramid, v05, 17-19, 95 

pyramid, v18, 62 

pyramid, virtual, v05, 116 

pyramids, v23, 24, 51, 53-56, 111, 112 
pyramids, v40, 16, 24-34, 41, 70, 77-78, 97 
Pythagoras, theorem, v09, 38 

Pythagoras, theorem, v41, 9, 14, 27, 29-33 
Pythagoras, theorem of, v20, 78 

Pythagoras, theory of, v29, 12, 13, 68, 69, 71 
Pythagoras, v04, 27, 32, 82, 86 

Pythagoras, v0O5, 13, 22-37, 41 

Pythagoras, v09, 27 

Pythagoras, vi2, 14, 34, 35 

Pythagoras, v16, 55, 127, 132 

Pythagoras, v20, 62-63, 140, 143, 146 
Pythagoras, v21, 7, 11, 12 

Pythagoras, v26, 15 

Pythagoras, v35, 107, 108 

Pythagoras, v40, 9, 24, 31, 36, 89-91 
Pythagoras of Samos, v18, 43, 45, 538, 60 
Pythagoras of Samos, v23, 25 

Pythagoras of Samos, v25, 21-23, 25, 61 
Pythagoras of Samos, v27, 52, 53, 66, 67, 130, 131 
Pythagoras of Samos, v41, 29-32, 111 
Pythagoras of Samos, v46, 77, 79, 83, 84 


Pythagoras of Samos, v54, 15-17, 20, 45, 48, 106, 114 
Pythagoras’ or right-angle triangle theorem, v07, 19, 36-41, 43, 74, 91, 93 
Pythagoras’ theorem, vii, 32, 110-112 
Pythagoras’ theorem, v21, 34 

Pythagoras’ theorem, v37, 99, 126 
Pythagoras’ theorem, v47, 58, 73, 74 
Pythagorean, v52, 11-13 

Pythagorean comma, vi2, 24, 25, 29 
Pythagorean symbolism, v05, 30-32, 96 
Pythagorean triple, v07, 32, 33, 35, 42, 45, 74 
Pythagorean triples, v27, 67, 69 
Pythagoreans, v21, 10-12, 17, 21-24, 27, 28, 142 
Python, v1i5, 134 

QR code, v44, 138 

quadratic, v25, 110 

quadratic integers, v25, 84 

quadrature, of circle, v18, 39-42, 108 
quadrature, v18, 42, 58-60, 75, 76, 83 
quadratures, v14, 34-38, 59, 64, 84-86, 91, 107 
quadrilateral, Lambert’s, v04, 51 
quadrilateral, Saccheri’s, v04, 48-51 
quadrilateral, v04, 11, 46, 60, 83 
quadrilateral, v20, 97-101 

quadrupling the square, v41, 45-53 

quality, of economy, v27, 117, 118 

quality, of the inevitable, v27, 117, 118 
quality, of unexpectedness, v27, 117, 118 
quantification, v20, 40, 128 

quantifier, v22, 59, 60, 63, 82 
quantisation, v12, 120 

quantum, v02, 116-118 

quantum action, v1i7, 138 

quantum computing, v43, 7, 75, 125-127, 129, 131, 136 
quantum electrodynamics, vi8, 131 

quantum entanglement, v43, 130 

quantum mechanics, v18, 23, 27, 43 

quark, vi7, 136, 137, 140, 141 

quark, v25, 144, 145 

quarters of Dorothea, the, v20, 94-97 
quartic, v25, 71, 77 

quartile, v13, 23-24 

quartile, v49, 20, 21 

quasar, v30, 77-80 

quasi-whole, v06, 95 

quaternions, v21, 113, 114 

quaternions, v54, 144-148 

quattrocento, vi6, 38, 46, 56, 65, 129, 138 
qubit, v02, 116-117 

qubit, v43, 126-128, 130 

Queneau, Raymond, v21, 103 

Queneau, Raymond, v24, 33 

Queneau, Raymond, v31, 80 

Queneau, Raymond, v35, 39, 122 

Quetelet, Adolphe, v37, 79 

Quetelet, Lambert Adolphe Jacques, v13, 62 
Quételet, Adolphe, v24, 53 

Quételet, Lambert Adolphe, v01, 102 
queueing theory, v57, 44, 45 

Quevedo, Francisco de, vi6, 106 

quincunx, v13, 53 

Quine, Willard van Orman, v31, 77 

quintic, v25, 71 

quipu, v40, 66-68 

Quixote, Don, v22, 50-51 


CREO)" VSG, 228 

r-tuple, v34, 15-17 

Rabelais, Francois, v35, 29 

radian, v04, 100 

radian, vi7, 14, 15, 17, 18, 23, 87 

radians, v36, 85, 86, 95, 97 

radication, vi7, 94 

radioactive decay, v46, 7, 101 

radiocarbon, v46, 52, 53 

radiolarians, v23, 20 

radium, v46, 51, 52 

radius, v06, 12, 15, 16, 18, 22, 76, 105 

radius, v44, 14, 28, 30, 31, 38, 40, 111-114, 124 
radius of the Earth, v26, 56 

radon, v46, 50 

Rafael, v05, 35 

rainbow, v55, 62, 64 

Ramanujan, Srinivasa, v03, 7, 40, 101, 106, 110-117 
Ramanujan, Srinivasa, v21, 60, 125-128 

Ramanujan, Srinivasa, v27, 100, 102-105 
Ramanujan, Srinivasa, v46, 37, 129 

Ramanujan, Srinivasa, v54, 142 

Ramanujan, Srivinasa, v31, 24-26, 52 

Ramanyjan, Srinivasa, v06, 66, 89, 90 

Ramser, John, v56, 103 

Ramsey, Frank, v34, 92-94, 99 

Ramsey, Frank Plumpton, v50, 115, 117 

RAND Corporation, v08, 109, 122, 123, 136 

RAND Corporation, v31, 79 

RAND Corporation, v37, 125 

random, v34, 103 

random event, v59, 21, 30 

random forest, v33, 79 

random process, v59, 71 

random succession, v22, 128 

random variable, v59, 21-25, 28-30, 32, 34-38, 52, 53, 73, 80, 132 
random vector, v59, 23 

randomisation, v13, 127-130 

randomisation, v59, 54, 55,58, 127, 143-147 
randomness, v13, 92-98 

range, v13, 19 

Rashevsky, Nicolas, v28, 11-13 

rate, annual equivalent interest rate (AER), v19, 56 
rate, exchange (floating or fixed), v19, 34-36 
rate, interest, v1i9, 48-66, 79, 95, 120, 129 
rate, internal rate of return (IRR), v19, 83, 129 
rate, return on investment (ROI), v19, 78-83 
rate, unemployment, v19, 46, 88, 143 

rate of change, v28, 50, 71 

rate of change, v47, 10, 27, 32, 50, 54, 55, 60, 61, 65-67, 70, 73, 78-81, 98, 100-102, 106, 107, 109-111, 118, 119, 130, 131, 134, 145, 149, 150, 162, 163, 165, 168 
ratio, golden, v05, 17, 34, 40, 46, 90-92, 94, 97, 99, 100, 122 
rational, v37, 73, 105 

rational approximation, v27, 46, 47, 52-61, 71-74 
Rationalism, v1i8, 70 

ratios, vi8, 60-61 

rats, separating, v13, 134 

Ravel, Maurice, v35, 114 

Raw and the Cooked, The, v35, 122 

Razborov, Alexander, v43, 104, 105 
re-identification, v51, 121, 122 

real Line, vi8, 90, 95-96, 103, 113 

real numbers cannot be counted observation, v20, 32-34, 57, 112-114 
real quadratic family, v09, 113 

real rate of exchange, v19, 36, 37 


real straight line, v42, 29, 30 

reasoning, v47, 19, 24, 43, 60, 61, 76, 117, 137 
receiver, v48, 10, 12-14, 16, 28, 29, 33, 35, 36, 40, 42, 43, 46, 48, 57, 59-66, 70, 73, 78, 127 
reciprocal, v05, 15, 57, 77, 88, 89 
reciprocity, v25, 109, 110 

recommendation systems, v51, 27, 39-45 
recommender collaborative, v51, 42, 43 
Recorde, Robert, v08, 26 

rectangle, construction, v@1, 51, 55 
rectangle, Cordovan, v01, 61 

rectangle, golden, v01, 12, 14, 47, 51, 95, 96 
rectangle, properties, v01, 56 

rectangle, section modulus k, v01, 50 
rectangle, silver, v01, 61 

rectangle, similar, v01, 49, 53 

rectangle, v01, 54 

rectification, v06, 13, 64 

rectify, v38, 129, 136-139 

rectilinear circle, v20, 121-122 
recurrence, v34, 46, 47 

recurrent networks, v51, 70, 88, 89 
recursion, v09, 54 

recursion, v22, 27, 29-31, 72, 73 
recursive, v50, 90, 101, 109 

recursive equation, v34, 45, 59 

recursive formula, v06, 24 

recursively enumerable, v37, 129, 131 
recursivity, v34, 46 

redshift, v36, 153-156, 159 

reductio ad absurdum, vi8, 32, 62, 103 
reductio ad absurdum, v22, 64, 80 
reduction, v43, 53, 83, 86, 88, 98, 121 
reduction to the absurd, v46, 79, 93, 97 
redundancy, v02, 84 

reflection, vi2, 71, 76-87 

reflection, vi7, 16, 18, 19, 33, 48, 72 
reflexive, v25, 102 

refraction, v07, 65, 69-72, 103 
Regiomontanus, see Johann Muller, v09 
regression, v51, 30-32, 52-53, 55, 66, 75, 106, 113-115, 129 
regular, v23, 21,101, 106 

regular, v23, 47, 54 

regular polygon, v18, 41 

regular polygons, construction of, v20, 120 
regular polygons, v60, 57-61 

regular polyhedron, v09, 13 

regular polyhedrons, v10, 72, 73 

regular simplex, v23, 73, 75 

Reid, Constance, v37, 122-124 

Reidemeister, Kurt, v52, 31, 32, 41 
Reidemeister move, v52, 31-36, 50, 101, 102 
reinforcement, v51, 30, 31, 36-39 
Reinhardt, Karl August, v25, 115 

Reiter, Raymond, v33, 33 

Rejewski, Marian, v02, 68 

Rejewski, Marian, v43, 21-26 

Rejewski, Marian, v58, 115, 116, 118 
relations, equivalence, v10, 21, 84, 130 
relations, order, vi0, 21, 84, 131 
relativity, theory of, v04, 10, 17, 74-77, 139, 141-146 
reliability, v58, 7, 38, 39, 44-46, 53, 56, 57, 62, 99 
religion, v40, 15, 69, 76, 80, 149 
Renaissance, vii, 8, 57, 118, 133, 134 
Renaissance, vi8, 51-54, 64 


rental harmony, v57, 97-99 

Rényi, Alfred, v10, 98 

Rényi, Alfréd, v53, 56, 89, 90 

replication, v59, 55, 59, 145 

representation of polyhedra, v23, 35, 39, 115 
representativeness, v49, 59, 60, 62, 64, 84, 85 
reproducibility of a diagnostic test, v58, 87 
repulsor, v42, 119 

reputation, online, v57, 81, 86-88 

reputation, systems, v57, 81, 85, 86 
reputation, v57, 71, 72, 77, 81, 83-88 
resolution of problems (Polya), v20, 27-37 
resonance, vi2, 15 

resource, v47, 12, 14, 36, 37, 39, 42, 57, 63, 73, 118, 132, 147, 148 
response surface, v59, 60, 120-122 
responsiveness, v56, 73, 83, 129 

retail sector, v56, 114, 122 

retina, four-dimensional, vii, 64, 71, 137 
retrogradation, v38, 40, 41, 46 

Reuleaux, Pierre, v29, 126-127 

Revolution, French, v39, 16 

Revolution, Scientific, v39, 16 

Rey Pastor, Julio, v40, 33 

RFID, v48, 33, 35 

RFID, v56, 25, 112, 113 

RGB, v04, 129 

RGB, v51, 78 

Rhind, papyrus, v15, 26, 27, 29 

Rhind, papyrus, v40, 28-29 

Rhind papyrus, v06, 19 

Rhind papyrus, v40, 28-29 

rhombic dodecahedron, v23, 23, 24, 62, 63, 77, 93, 94 
rhombic triacontahedron, v23, 62, 129 
rhombicuboctahedron, vi6, 57, 61 
rhombododecahedron, vi6, 110 

rhombohedron, v23, 23, 94 

rhombus, v23, 62, 63, 112 

rhombus, v40, 84 

rhythm, vi2, 37-49, 51-54, 58-60, 62-69, 149 
rhythm, v28, 15, 50, 67, 135, 136 

Ribet, Ken, vO7, 14, 15, 125-128, 129, 131, 137 
Ribet," Kenneth Alan ""Ken""", v25, 85 

Ribet’s theorem, vO7, 127, 128 

Ricardo, David, vi9, 25, 26 

Riccati, Francesco, v37, 33 

Ricci flow, v25, 137 

Rice, Marjorie, v31, 41 

rich activity, v47, 43, 53 

Richardson, effect, v0O9, 63, 64 

Richardson, law, v09, 85 

Richardson, Lewis Fry, v09, 61-67 

Richer, Jean, v38, 101 

Riemann, Berhnard, v34, 111, 112 

Riemann, Bernhard, v03, 7, 57, 79, 86, 91, 94, 100, 101-106, 116, 117 
Riemann, Bernhard, v04, 10, 11, 40, 58, 67-71, 74, 75, 95, 97,140 
Riemann, Bernhard, v09, 36, 37, 39, 41, 98 
Riemann, Bernhard, vii, 45, 51-54, 79, 80, 92, 93, 137, 138 
Riemann, Bernhard, v14, 136 

Riemann, Bernhard, v29, 69,75 

Riemann, Bernhard, v35, 20, 54 

Riemann, Bernhard, v36, 22, 75,97, 107, 144 
Riemann, Bernhard, v39, 139, 149-153 

Riemann, Bernhard, v41, 103 

Riemann, Bernhard, v44, 106 


Riemann, Bernhard, v54, 125, 134-136, 139-141, 143, 144 
Riemann, Georg Friedrich Bernhard, v25, 51, 54, 76, 119, 138-144 
Riemann, Georg Friedrich Bernhard, v27, 103 
Riemann, Georg Friedrich Bernhard, v38, 153 
Riemann, hypothesis of, v54, 125-148 

Riemann hypothesis, v27, 103 

Riemann hypothesis, v31, 9, 25, 26, 112, 113 
Riemann zeta function, v03, 55, 79, 100-106, 135 
Riemann zeta function, v06, 67, 79, 85 

Riemann’s conjecture, v03, 105-106, 123, 126, 133 
right ascension, v30, 16,17, 25, 152 

Rilke," René Karl Wilhelm Johann Josef Maria ""Rainer""", v27, 10 
Rimini, vi6, 25 

ring, v37, 105-109 

RIP, v48, 69 

risk, premium, v49, 55, 57 

risk, v49, 77-79, 81, 91-94, 97, 98, 100 
risk-bearing transactions, v57, 84 

Rite of Spring, The, v35, 114 

Rivest, Ron, v02, 104 

Robbia, Luca della, vi6, 9, 16, 19, 41 

Robbins, Herbert, v20, 16, 25, 32, 39, 40 
Roberval, Gilles de, v31, 36, 132 

Roberval, Gilles Personne (or Personier) de, vi8, 70, 73 
Robespierre, v31, 132 

Robins and Shute, v40, 32 

Robinson, Abraham, v27, 123 

Robinson, Julia, v37, 113, 122-134, 135 

Robinson, Julia Hall Bowman, v25, 110 

Robinson, Raphael, v37, 124, 125 

robotics, v33, 63, 75 

Robson, Eleanor, v07, 35, 36 

rock, paper, scissors, v45, 95-97 

Rockefeller Foundation, v35, 13, 38 

Rodez (city), v38, 112, 117, 118 

Rome, vi6, 38, 68, 69, 133-142 

Roosevelt, Franklin Delano, vi3, 93, 118 

root, v25, 73, 112 

root of a tree, v34, 55, 57, 58 

roots, v05, 39, 40, 41, 66, 85, 86, 92, 97 

rose window, v40, 91-92, 96 

Rosenblatt, Frank, v33, 65 

Ross, Ronald, v58, 103 

Rossini, Gioachino, v35, 121 

Rota, Gian-Carlo, v27, 118 

rotation, vi2, 71, 81-83, 124, 127, 130 

rotation, vi7, 16, 18-20, 28, 74, 106 


rotation, v30, 11, 16, 17, 18, 24, 25, 35, 40, 44, 45, 62, 102-104, 109, 110, 112, 


rotation, v35, 44, 45, 48 

rotation, v36, 35, 101, 114, 157, 160 

rotation, v37, 90, 98, 99 

rotation, v40, 30, 101-105, 110, 115, 130, 131 
rotoreflection, vi7, 72 

rounded sum is not the sum of its rounded parts, v20, 87-88, 145 
Rouse Ball, Walter William, v08, 32, 33 

Rouse BalL’s maze, v1i0, 103 

Rousseau, Jean-Jacques, v35, 37 

router, v48, 61, 68-72, 81 

routine, v37, 74 

Rowe, Albert Percival, 618980323 d19760525, v56, 16 
Royal Society, v14, 48, 55, 69, 81-83, 109-112 
Royal Society, v15, 88, 113 

Royal Society, v37, 30, 62, 65, 70 

Royal Society (of London), v1i8, 122 


114-116, 120, 126, 132, 137, 152, 165 


Royal Society [of London], v58, 10-12 

Royal Society of London, v39, 16-17 

Rozycki, Jerzy, v43, 21 

RSA, v03, 121, 133 

RSA, v35, 90 

Ruan, v35, 27, 108 

Rubik, Ernéd, v23, 121, 122 

Rubik, Ern6d, v1i7, 105-106 

rubric, v47, 62 

RuceLlai (family), vi6, 10, 25 

Rudolff, Christoff, v05, 40 

Ruelle, David, v32, 14, 60, 61, 92, 112, 120, 121 
Ruffini, Paolo, vi7, 94 

Ruffini, Paolo, v25, 72 

Ruffini, Paolo, v54, 36 

rule, Borda, v45, 53, 59-62 

rule, d’Hondt/Jefterson, v45, 130-134, 137, 141 

rule of three, (simple direct inverse composite), v19, 17, 18, 37-39, 71, 130 
ruler and compass, v25, 15-18, 20, 66, 68-69 

ruler and compass constructions, v18, 39-42 

ruler and compasses, v06, 13, 17, 30, 40, 56, 57, 59 
Rummel, Rudolph Joseph, v55, 97 

rumour, v53, 65, 103, 105, 108 

Russell, Bertrand, v14, 75, 77, 95 

Russell, Bertrand, v22, 9, 35, 42-48, 56, 58-59, 113 
Russell, Bertrand, v31, 20, 21, 27, 28, 109, 114, 142 
Russell, Bertrand, v35, 19 

Russell, Bertrand, v40, 34, 35 

Russell, Bertrand, v43, 35, 36 

Russell, Bertrand, v47, 12, 13, 17 

Russell, Bertrand Arthur William, vi8, 37, 89, 96, 114 
Russell, Bertrand Arthur William, v25, 97, 106 
Russell, Bertrand Arthur William, v27, 9, 100, 101, 141-144 
RusseLL, John Scott, v09, 134 

Ruth-Aaron pairs, v21, 111 

Rutherford, William b1798 d1871, v31, 39, 40 

S-300, missile crisis, v33, 90, 91 

Saariaho, Kaija, v37, 31 

Saarinen, Eero, v09, 10 

Saccheri, Girolamo, v04, 46-52 

Saccheri, Girolamo, vii, 43, 44 

Sagan, Carl, v06, 109, 110, 128, 129 

Sagan, Carl, v34, 78 

Sagrada Familia, Basilica de la, v23, 16, 108, 110, 129, 134 
Saint Augustine of Hippo, v18, 19 

Saint Augustine of Hippo, v27, 18 

Saint Petersburg Academy, v39, 16 

Saint Thomas Aquinas, v18, 19 

Saint Thomas Aquinas, v27, 136, 137 

Saint-Vincent, Grégoire de, vi4, 27, 36, 37, 81, 83 
Salamis, vi5, 32 

salary, v49, 19-21, 25, 38-40, 61,95 

Salsburg, David S., v13, 103 

salt in soup, v1i3, 90 

Samarcanda, vi5, 73 

Samarra (Iraq), v40, 16, 79-80 

sample, homogeneous, v59, 54, 92, 106, 116, 129, 130 
sample, random, v59, 35, 51-53, 132 

sample, v13, 16, 22, 64, 75-77, 81, 87-99, 122, 134-136 
sample, v59, 45, 50-55, 57, 60, 63, 64, 68, 71, 72, 76, 78, 81, 92, 94-97, 99-101, 103, 116, 126, 129, 130, 132, 133, 136, 140, 144-146, 149, 150 
sample size, v13, 87-92 

sample size, v49, 65, 67-70, 89, 90, 99 

sample space, v24, 62, 73 

sample space, v58, 25, 36, 47, 50-52, 55, 65, 72, 74 


sampling, v49, 59, 60, 63, 64, 66, 68-70 
sampling, v58, 16, 105 

San Francis’ basilica, vi6, 17 

San Giovanni, Florence, vi6, 9, 11 

San Giovanni Baptistery, v16, 9-13, 63, 143 
San Marco basilica, vi6, 63, 64 

San Sebastiano, church of, vi6, 25 

San Sepolcro, borgo, v1i6, 48, 49 

Sangaku, v40, 87-89, 96 

Sangi, vi5, 44 

Santa Maria, del Carmine, vi6, 33 

Santa Maria, del Fiore (see also Duomo of Florence), vi6, 11, 13, 14, 15, 62 
Santa Maria, in Organo, v16, 57 

Santa Maria, Novella, vi6, 25, 33, 38, 62, 142-154 
Santa Maria Novella, v05, 99 

Santalé, Luis, v04, 117 

Santayana, George, vi14, 135 

Santayana, George, v27, 12, 44, 99, 118 
Santcliment, Francesc, vi5, 71 

Sanzio, Rafael, v37, 9, 10 

Sartre, Jean-Paul, v35, 26 

SASL, vi5, 138 

satisfaction = utility, v57, 99 

Saturn, v37, 14, 87 

Saupe, Dietmar, v09, 46 

Savage, Leonard, v45, 71, 72, 76-80 
Savater, Fernando, v27, 26, 27, 44 

scale, chromatic, vi2, 22, 25, 34 

scale, diatonic, v06, 107-109 

scale, diatonic, v1i2, 26-28, 38 

scale, Pythagorean, v12, 20-22, 25, 26, 31, 34 
scale, symmetric, v12, 93-95 

scale, tempered, v06, 108 

scale, v09, 10, 21, 44, 63-67, 122, 126, 127 
scale, vi2, 13, 29, 31, 60, 66-67 

scale, v26, 9, 23, 54-58, 82-83, 127, 144 
scale, v35, 110-112, 118-121 

scale, v49, 33-35, 37, 42, 46, 90 

scaling, vi2, 88-90 

scenographic, projection, v26, 66 
scheduling, v56, 67 

Scheutz, Per Georg, v1i5, 97 

Schickard, Wilhelm, vi5, 83 

Schillinger, Joseph, v09, 124 

Schneider, Theodor, v25, 109 

Schnirelman, Lev, v27, 79 

Schnirelmann, Lev Genrikhovich, v25, 54 
Schofield, Alfred Taylor, vii, 82, 83 
Schollaert, Francis, v56, 81 

Schonberg, Arnold, v35, 121 

Schénberg, Arnold, vi2, 61, 99, 121, 122, 123, 227 
School of Pythagoras, v05, 65, 96 

Schreyer, Helmut, vi5, 106 

Schrédinger, Erwin, v02, 113, 115 

Schubert, Franz, v35, 34 

Schubert, Hermann Casar Hannibal, v25, 113 
Schwab, Keith, v56, 125 

Schwartz, Barry, v51, 39, 40 

Schwartz, Laurent, v31, 117, 126, 127-129 
Schwartz, Laurent, v35, 27 

Schwartz, Lautent, v39, 68, 72-74, 90, 94 
Science Council of Japan, v39, 132 

science fiction, vii, 72, 87-88, 98, 102, 143, 154, 155 
scientific method, v59, 45, 46 


scientific sections, v39, 13, 23, 46, 49, 54, 57, 72, 80, 92 
Scoble, Robert, v53, 123 

score, vi2, 44, 55, 59-62, 68, 69, 118, 120, 125 
Scott, Dana, vi5, 144 

scytale, v02, 22-23 

scytale, v43, 11, 12 

searches, v45, 47 

Searle, John, v33, 16 

Searle’s Chinese room, v43, 134 

seasonality, v49, 41 

second degree, v07, 82 

second law of thermodynamics, v42, 89-91, 122, 123 
Second World War, v56, 14, 16, 35, 113 

section, flat, vii, 19, 64, 65, 111, 122, 123, 151 
section, four-dimensional, vii, 23, 65, 124, 129 
section, golden ratio, vii, 141, 142 

section, two dimensional, vii, 65, 129 

sections, of a cube, vii, 122, 124-125 

sections, of a hypercube, vii, 120-124 

sections, of a square, vii, 18 

sections, temporal, vii, 129 

sections, vi8, 55, 69 

sedenions, v21, 113, 114 

Sefer Yetzirah, v21, 15, 32 

segment, v04, 16, 23, 25, 27, 30, 65, 97, 99, 102 
segment, v25, 20, 54 

segment(s), v1i8, 15, 18, 26, 34, 40, 43-47, 58, 59, 88, 104, 105 
Seifert, Herbert, v52, 82, 83 

Seifert algorithm, v52, 83, 85, 86 

Seifert circle, v52, 83 

Selberg, Atle, v34, 112-114, 124 

selection of suppliers, v56, 62, 67, 73, 111 
self-intersection, v36, 60 

self-reference, v22, 52, 53, 64, 112, 113 
self-similarity, v09, 10, 51,52, 62, 90, 127 
self-similarity, v41, 113, 114 

semantics, v35, 40 

semigroup, v52, 29, 30 

semitone, v35, 115-120, 123, 124 

sensitive dependence on initial conditions, v32, 37, 46, 57, 59, 70, 71, 95 
sensitivity, v49, 90 

sensitivity, v59, 17, 18, 20 

sensitivity analysis, v56, 52-54 

sensitivity of a diagnostic test, v58, 47, 88, 89, 90-94, 99, 101-104 
sensitivity to initial conditions, v42, 48, 49 
sensor, v53, 124, 125, 132-134 

sensors, v51, 7, 9, 13, 20, 117 

sentiment, v51, 28, 85, 89 

Sentimental Education, The, v35, 33 

separatrix, v32, 34 

sequence, arithmetic, v46, 11, 12, 16, 18 
sequence, Fibonacci, v44, 10, 58, 124 

sequence, geometric, v46, 11, 12, 16, 138, 19 
sequence, infinite, v18, 46, 47, 89, 93, 94 
sequence, v03, 30, 32-34, 74, 79, 127 

sequence, v06, 11, 51,87, 100, 101, 103, 109, 120, 123, 124, 125, 127, 128 
sequence, v18, 32, 46-47, 88-90, 94 

sequence, v44, 46, 82, 104-107, 128 

sequence, v46, 11, 12, 14, 16, 96, 110 

sequences, Cauchy, v18, 93 

sequences, Euclidean, v18, 16 

sequences, fundamental, vi8, 93-95 

sequences, vi19, 61, 139 

Ser Giovanni, Tomasso de see Masaccio, v1i6 


Serge, Victor, v35, 38, 39 

serialism, vi2, 131-132, 133 

series, convergent, v03, 116, 117 

series, convergent, v46, 39 

series, divergent, v46, 39 

series, Fibonacci sequence, v01, 31-41, 152 
series, harmonic, v03, 54-56, 102 

series, Taylor series, v25, 49, 149, 150 
series, v01, 31, 34 

series, v06, 29, 31, 33-37, 39, 65, 78-81, 85, 88, 93, 108, 116 
series, vi2, 123-126 

series, v25, 17, 18, 23, 24, 49, 50, 73, 77, 94, 105 
series, v40, 35, 37, 60, 62, 71, 77 

series, v46, 33, 38-41, 46, 85, 127, 128, 130 
series, v54, 60, 61, 63, 129, 135, 136 

Serre, Jean-Pierre, v07, 14, 126, 128 

Serre, Jean-Pierre, v31, 110, 117 

set, Cantor, v0O9, 81, 82, 83, 103, 127 

set, Cantor, v52, 17 

set, cardinality of a, v22, 37-41, 56 

set, compact, v52, 20 

set, complementary, v22, 60-61 

set, connected, v52, 20 

set, Diophantine, v37, 129, 131 

set, Fatou, v09, 113 

set, fuzzy (diffuse), v22, 118-121 

set, infinite, v06, 45, 46, 49 

set, intersection, v22, 60-61, 121 

set, Julia, v09, 113-115, 119, 120, 122 

set, M, vO9, 109, 111, 119, 120, 122, 123, 126 
set, Mandelbrot, v09, 7, 46, 109, 120-123, 125-128 
set, non-empty, vi8, 99 

set, numerable, v22, 40 

set, of numbers, vi8, 93, 94, 134 

set, of the parts, v06, 130 

set, power, vi8, 111 

set, quotient, v37, 107 

set, v17, 19-27, 32-35, 39-42, 104, 149, 151 
set, vi8, 22, 68, 69, 88, 92, 96-106 

set, v25, 72, 97, 101-107, 124-128, 137 

set theory, v27, 90, 133, 138, 141, 142 

set theory, v35, 18, 19, 23,37 

seti@home, v51, 19 

sets, Julia, v28, 74, 81, 82, 151 

sets, Mandelbrot, v28, 81, 82 

sets, theory, v28, 12, 36, 44-46 

sets, v06, 43-60 

Severi, Francesco, v35, 13, 16 

Sevilla.ABC.es (newspaper website), v49, 60 
Sforza, Battista, vi6, 85, 37 

SFTP, v48, 81 

Shakespeare, William, v35, 16 

Shamir, Adi, v02, 104 

Shanks, William, v46, 32, 33, 40 

Shannon, Claude, vi0, 23 

Shannon, Claude, vi5, 101, 111 

Shannon, Claude, v35, 38 

Shannon, Claude, v42, 97, 101, 106 

Shannon, Claude E., v0@2, 83-86 

Shannon, Claude Elwood, v48, 7, 9-11, 14, 16, 17, 19, 33, 40, 42, 54, 86, 131, 132 
Shannon, entropy, v42, 100-103, 106, 109 
Shannon, entropy, v48, 7, 17, 20, 21, 24, 26, 37, 107 
Shannon, first theorem of, v48, 37, 39, 90 
Shannon, sampling theorem of, v48, 54 


Shannon, second theorem of, v48, 40, 42, 49 
Shannon’s entropy, v33, 77, 145 

shape, global, v36, 18, 24, 51, 76, 98, 150, 163 
shape, local, v36, 7, 19, 24, 76, 98, 149 
shape, of the Universe, v36, see Universe, shape of the 
shape of the Earth, v60, 106 

Shapley, Lloyd Stowell, v08, 136 

sharp, vi2, 14, 61, 62, 104, 143, 144 

sharp, v35, 110 

Shermer, Michael, v53, 73 

Shimura, Goro, vO7, 9, 116, 123-126, 128, 142-144 
Shimura, Gord (mt FEB), v25, 85 

Shintoism, v40, 76 

Shishikura, Mitsuhiro, v09, 120 

shopping, v47, 75, 94, 95, 111, 142 

Shor, Peter, v31, 93 

Short Order Code, vi5, 122 

shortest path, v56, 98, 101, 102, 106 
shortest route, the, v20, 17 

shortest route between two peripheral points of two circular islands, v20, 107-108 
Shostakovich, Dmitri, v35, 118 

Shulba Sutras, v40, 35-40 

Sichuan earthquake, v53, 122-123 

Sicilian typography, v39, 40 

Siddharta Gautama, v21, 117, 118 

Siegel, Carl Ludwig, v25, 111 

Sierpinski, Waclaw, v06, 126 

Sierpinski, Waclaw, v31, 145 

Sierpinski, Waclaw, v41, 75, 131 

Sierpinski, Waclaw, v50, 109 

Sierpinski’s triangle, v50, 106, 109 
Sierpinsky, carpet, v09, 82, 83, 103 
Sierpinsky, tetrahedron, v09, 84 

Sierpinsky, triangle, v09, 83, 103, 125, 127 
Sierpinsky, triangle, v28, 83, 84 
Sierpinsky, Waclaw, v09, 82, 83, 86, 93 
Sigma, v59, 34, 81, 89 

sign, vi8, 11-13, 79, 102 

Significant difference, v13, 121, 126, 128, 134-136 
Sim, v50, 112-116 

similar shapes, v05, 12, 107, 108 
Similarity, v04, 27, 85 

Similarity, v09, 52, 62, 80-86, 103 
Similarity, v36, 86, 95, 101, 158 

Simmel, Georg, v10, 98 

Simé i Torres, Carles, v25, 58 

Simon, Herbert, v33, 26, 28 

simple and compound interest, vi9, 53-56 
simple blind, v59, 134 

simple peak preference, v45, 51-53 

simplex method, v56, 33-35 

simplification, v47, 75-77 

Simpson, Orenthal James (0J or The Juice), v58, 69 
Simpson's paradox, v13, 26-27 

Simula, vi5, 131-133 

Simulation, v28, 27-33, 41-43, 48 

Sinclair, John, v19, 28 

Sine, v04, 88, 91, 105 

Sine, v25, 20, 66 

Sine, v54, 69-72, 82 

Sine function, vi2, 104 

Singapore, v40, 65, 99 

Singer, Isadore, v31, 110 

Singular, v36, 116 


Singularities, v55, 47, 68, 109-118, 123-125 
singularity, v25, 118 

Singularity, v36, 116, 158, 160 
site-specific recombination, v52, 88 

sizes, of clothing, v60, 21, 22 

sizes, of shoes, v60, 22, 23 

Skewes, Stanley, v54, 134 

slack, v10, 64 

Slade, Henry, vii, 56, 78-81 

slide rule, v46, 24 

sliding, v1i7, 16, 115 

Sluse, René Francois Walter de [Sluze], v14, 40, 84, 85 
Smale, Stephen, v25, 137 

Smale, Stephen, v32, 14, 25, 47-51, 59, 73, 82 
Smale, Stephen, v39, 68, 86, 89, 90, 119 
Smale horseshoe, v32, 49-51, 59, 70, 73 
Smale solenoid, v32, 49 

small rhombicosidodecahedron, v23, 60, 117 
small rhombicuboctahedron, v23, 60 

small stelLlated dodecahedron, v23, 64 

small world, v53, 41, 54-57, 59 

small world effect, v34, 78 

small world experiment, v10, 9 

Smalltalk, vi5, 132 

smart cities, v51, 16, 21 

smart city, v56, 128 

Smith, Adam, vi9, 24-26, 85 

Smith, Adam, v55, 73, 74 

Smith, Barnabas, vi4, 44, 49, 50, 51 

Smith, Hugh Fairfield, f1936, v13, 103 
Smith, John Maynard, v08, 117, 130, 131, 132 
Smith numbers, v31, 30, 31 

smoothness, v55, 40, 41 

SMTP, v48, 79-81 

Snell’s Law, v0O7, 71, 72 

Snellius, Willebrord, v38, 92, 94,95 

sniping (sniper strategy), v57, 76-78 

Snow, John, vi3, 11-15 

Snyder, John, v26, 51, 112, 120, 158, 163, 167, 170 
social choice theory, v45, 18, 44-47 

Social Contract, The, v35, 37 

social media, v51, 9, 13, 17, 20, 37, 39, 99, 106, 113-115, 129 
social satire, vii, 10, 12 

social sciences, v55, 87-99, 101-103 
socialism, v35, 26 

Société des Observateurs de Homme, v35, 29 
society, complex, v35, 66 

society, elementary, v35, 66 

society, irreducible, v35, 75-76, 84 
society, minimal, v35, 37 

society, reducible, v35, 75, 83-84 

Society for the Diftusion of Useful Knowledge, SDUK, v26, 100 
sociology, v35, 29 

Socrates, v31, 11, 20 

Socrates, v35, 21 

software, v20, 21, 53, 71, 100, 146 
software, v37, 116,118 

software, v40, 9, 63, 146 

Software as a Service (SaaS), v51, 17, 19 
soliton, v09, 134 

solstice, v38, 36, 75, 76, 85, 86 

soltion, fundamental, v35, 97 

solution, optimal, v56, 30, 31, 34, 41, 44, 50, 52-56, 72, 84-86, 93, 101, 105-107, 115-117 
solution, Pareto optimal, v56, 47, 50 


solution, robust, v56, 21, 56,58 

solution (to an equation), v35, 35, 71, 87-106 

solution of problems, v47, 14, 19, 43, 44, 46, 52, 58, 61, 62, 82, 85, 94, 100, 104, 105, 156 
solvable, v25, 20, 72, 73 

Solzhenitsyn, Alexander, v31, 65 

Somerville, Mary, v1i5, 98 

Somerville, Mary, v37, 58-66, 70 

somon, v26, 27-30, 39, 37 

soogol, v06, 123 

Soroban, vi5, 45 

Sort-Merge Generator, v1i5, 128 

Sé6s, Vera, v10, 98 

Sosigenes of Alexandria, v38, 65 

sound synthesis, vi2, 111 

Sourdon (French commune), v38, 94, 95 

space, configurations of, vi1, 35, 36 

space, coordinate, vii, 31, 32, 37, 38, 106 

space, curved, vii, 50 

space, eight-dimensional, vii, 36 

space, Euclidean, vii, 13, 32, 46, 51, 55,137 

space, Euclidean, v36, 10, 75, 101, 144, 156 

space, four-dimensional, vii, 8, 20, 23, 25, 27, 33, 34, 35, 37, 46, 55, 59, 61, 69, 71, 79, 83, 97, 102, 113, 119, 121, 129, 130 
space, higher-dimension, vii, 13, 32-34, 35, 56, 83, 84, 134, 152, 155 
space, Hilbert, vii, 84 

space, hyperbolic, v36, 137, 138, 141, 156, 163, 165 

space, infinite, vi1, 46, 83, 84, 85, 144, 149 

Space, mathematical, vii, 34-35 

Space, multidimensional, vi1, 7, 21, 25, 34, 35, 36, 38, 39, 51, 52, 55, 56,80, 83, 88, 98, 103, 138 
Space, n-dimensional, vii, 31, 52, 56,57, 106, 108, 113, 117, 141, 144 
space, one-dimensional, vii, 26, 28, 29, 105 

space, physical, vi1, 34-35 

space, three-dimensional, vii, 19, 21, 24, 25, 27, 28, 30, 31, 32, 34,35, 49, 51, 56, 60, 62, 64, 65, 78, 80, 83, 94, 104, 109-115, 119, 128, 129, 134, 147, 152 
space, three-dimensional, v36, 20-22, 54-57, 115-117, 137 

space, two-dimensional, vii, 21, 27, 29, 49, 60, 129 

space, unlimited, vii, 46 

space, vi1, 7, 13, 19, 21, 26, 28, 30,33, 34, 37, 44, 47, 51, 52, 53, 55, 62, 64, 68, 69, 77, 83, 86, 87, 90, 91, 134, 138, 139, 141, 148, 149 
space, v18, 16-17, 32, 34, 38, 125 

space, v25, 23,39, 105, 115, 133, 141 

space, vector, vii, 25 

space-time, continuum, vii, 88, 98, 99, 129-131, 149, 150, 154 
space-time, relative, vii, 98 

space-time, static, vii, 88, 89, 97, 99, 129-131, 144, 152 

space-time, v09, 41 

space-time, vii, 23, 44, 53, 102, 130, 131, 150 

Space-time, v36, 147, 151-153, 157, 160-163 

Spaceland, vii, 19,62, 64, 68 

spam, v58, 113, 123-128 

spamicity, v58, 126, 127, 128 

spatial, v36, 137 

specificity, v49, 90 

specificity, v58, 87-89, 92-95, 98, 101, 104 

Spedale degli innocenti, Lo (see also Hospital of the Innocents), v16, 32, 33 
Speed, John, v26, 121, 126 

speed, v28, 27, 114 

speed of light, v59, 18, 19, 66, 67, 85 

spending power, v49, 40 

Sperner, Emanuel, v34, 54 

Sperner family, v34, 54 

Sperner Lemma, v34, 53, 54, 133-136 

sphere, 3-sphere, v36, 22, 118, 120-122, 137, 139 

sphere, celestia, v25, 44, 47 

sphere, geometric shape, v25, 29-31, 38-41, 116, 133-138 

sphere, LSS, v36, 164-168, 169 

sphere, Q-sphere, v36, 22, 131 


sphere, v04, 41, 68-73, 77, 95, 96-99, 102-105, 108-116 
sphere, v06, 23, 26, 77 

sphere, vii, 9, 19-20, 46, 50-51, 55, 62-67, 72, 90, 107-112, 121-122, 139 
sphere, v26, 23, 46-50, 57-79, 107-108, 142 

sphere, v36, 22, 37, 68, 69, 73, 102-108, 131 

sphere, v40, 45, 101, 113, 115-116 

spheres, music of the, v35, 107-126 

spherical, v04, 10, 41, 72, 97-102, 105-106, 112 

spherical gores, v26, 141, 142 

spherical triangle, v26, 131-133, 139 

spherical trigonometry, v30, 151, 152 

spin, v1i7, 136-140, 143, 152 

Spinoza, Baruch, v14, 33, 88, 89 

Spinoza, Baruch, v27, 136 

Spinoza, Baruch, v37, 19 

spiral, Archimedes’, v01, 108, 128, 135 

spiral, golden or Durer’s or logarithmic, v01, 15, 63, 64, 107, 108, 118,119 
spiral, v14, 20, 21, 25, 26, 35, 40 

spiral, v17, 130, 145 

spiral, v20, 73, 74, 112, 113 

spiral, v40, 79, 86, 97 

spiral of Theodorus, v05, 85, 87 

spiral staircase, v05, 136-138 

spiral staircases, v60, 57 

spiral(s), Archimedes, v29, 24, 25, 138-139 

spiral(s), Durer, v29, 140 

spiral(s), Fermat, v29, 140 

spiral(s), lLituus, v29, 140 

spiral(s), logarithmic or Bernoulli, v29, 72, 141-142 
spiral(s), Poinsot, v29, 106 

spiral(s), Varignon, v29, 140 

spiritualism, vii, 56, 59, 72, 75-81, 86, 92 

sport, v55, 92, 93 

sports betting, v58, 129-134 

sports performance, v55, 92, 93 

square, Euler, v50, 149-151 

square, Graeco-Latin, v50, 144, 145, 147-151 

square, Latin, v35, 52, 59, 61. 122-123, 125 

square, Latin, v44, 8, 117, 137 

square, Latin, v50, 81, 145-150 

square, magic, v35, 51, 52 

square, magic, v44, 8, 117, 134, 137-141 

square, magic, v50, 81, 145, 148, 149 

square, of the binomial, v41, 36 

square, of the trinomial, v41, 36 

square, v05, 20, 29, 30, 40, 43, 44, 47-54, 63-66, 70, 71, 74-77, 78, 88, 92-93, 99-101, 103-105, 114-115, 129, 130-132 
square, vii, 9, 11-23, 27, 43, 45, 49, 57, 62-70, 90, 105-107, 110-112, 115,119, 121-130, 138, 151, 152 
square, vi7, 21-22, 26, 33, 53, 92-93 

square, v18, 41-43, 55, 58, 105 

square, v50, 26, 30-39, 44, 57, 74, 76, 77, 96, 129, 137, 145, 147, 148 
square (geometric shape), v40, 22-42, 70-76, 84, 104, 130, 131 
square (torus) model, v36, 42-45 

square of a binomial, v01, 48 

square root, complex, v54, 89-90 

square root, in art and design, v05, 97-98 

square root, in nature, v05, 85-87, 97, 145 

square root, real, v54, 9-11 

square root, v05, 20, 39, 40, 43, 46, 66, 79, 85, 87, 90, 97, 143 
square root, v07, 31, 37, 40, 57, 96, 110 

squares of the natural numbers, v20, 32, 35 

squaring, of the circle, v41, 23 

squaring, of the circle, v46, 7, 89-91, 93, 94, 134 

squaring, of the dodecagon, v41, 35 

squaring, of the hyperbola, v46, 134 


squaring, v25, 11, 13, 15 

squaring, v38, 129, 136, 139-147 

squaring a shape, v41, 34 

squaring shapes, v05, 103, 105 

squaring the circle, v01, 67 

squaring the circle, v06, 17, 35, 36, 42, 43, 59, 60-66, 111 
squaring the circle, v38, 143-145, 147 

Sraffa, Piero, vi9, 25, 26 

sraph, v34, 33-60, 90-92, 101-106, 134 
Sreekumar, K P, v31, 141 

SSL, v48, 77, 78, 80, 81 

stability, of a system, v55, 35-38 

stability, of boats, v55, 65, 67 

stability, of structures, v55, 12, 29, 68-70 
stability of the Solar System, v32, 13, 18, 19, 21, 22, 45 
Stackel, Paul Gustav Samuel, v25, 90 

staggered plantation, v20, 83-84 

STAM, v56, 33, 34 

standard, of measurement, v38, 20, 29, 95, 107 
standard, universal, v38, 9, 109, 125, 153 
standard, v38, 20, 105, 107, 108, 131 

standard curve (or line), v26, 123, 144, 145, 148, 164 
standard deviation, v1i3, 19-23, 39, 65-67 
standard model, vi7, 136, 141, 143, 144, 155 
standard normal distribution, v1i9, 115 
standardisation, v60, 65-67 

Stanley, Richard, v34, 59 

star pentagon, v01, 68, 74, 75, 86,87, 107 
star—triangle relation, v52, 100, 101 
statistic, v06, 72 

statistic regularity, v24, 59-60, 112, 137 
statistical experiments, v50, 148 

statistical model, v59, 44, 96, 98, 149 
statistical significance, v49, 89 

statistical significance, v59, 87, 100, 101, 139, 142 
statistical test, v59, 72, 79, 87-89, 99, 100 
statistically significant, v49, 88, 89 
statistics, v19, 26-30, 67, 68, 88-92 
statistics, v24, 42, 53, 67, 114, 121-122, 139-140 
statistics, v25, 79 

Statistics, v37, 78-83, 124, 125 

statistics, v56, 20, 21, 24, 120, 121, 123, 137 
Stearns, Richard, v43, 84 

Stechkin, Boris, v37, 133 

steganography, v02, 21-22, 111 

Steinhaus, Hugo, v31, 145 

stellar evolution, v30, 129-139 

stellar population, v30, 134, 135 

Stendhal, (Marie-Henri Beyle), v27, 10 

steps, v20, 82-83 

stereographic projection, v37, 12 
stereoisomers, v52, 94 

stereology, v04, 120 

Stevin, Simon, v06, 52 

Stevin, Simon, v14, 28, 29, 39 

Stevin, Simon, vi5, 13, 73 

Stewart, lan, v08, 36 

Stifel, Michael, v31, 135, 136 

Stifel, Michael, v46, 9, 82 

Stifel, Michael, v54, 21, 31, 32, 39 

Stigler’s law, v13, 63 

Stirling, James, formula of, v46, 36-38, 41 
Stirling, James, v46, 36 

Stirling’s formula, v06, 85 


stock exchange, v19, 117-121 
Stock Exchange, v49, 23, 24, 102, 115 


stockout, 
Stokes, 


v56, 75-79 


formula, v35, 17 


Stokes, George Gabriel, v25, 147 
Stomachion (puzzle), v27, 31, 32 
Stone, Marshall Harvey, v39, 38, 71 
Stonehenge, v40, 16, 20-21, 24, 41 


Strachey, 
Strachey, 


Stradivarius, 


Christopher, vi5, 144 
Lytton, v37, 82 
voi, 124 


straight line, at infinity, v09, 26-32 
straight line, ideal, v09, 28 


straight line, v04, 11, 13, 25, 29, 30, 32, 33, 34, 36, 40, 41, 43-47, 50, 51, 61-73, 79-82, 95, 97, 106, 108, 109, 117, 119, 141 


straightenable, v09, 71 
straightening, v18, 75,76 


strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
strategy, 
Strauss, 


Isaac, 
Stravinsky, 


cooperative, v08, 115, 117, 132 

dominant, v08, 103, 110, 111, 113 

dominant, v45, 92,97 

dominated, v57, 16, 17, 20, 25, 37, 39 

enablement, v60, 144 

equilibrium strategy, v57, 121 

evaluation strategy, v57, 73 

mixed, v08, 39, 94, 96, 103-113, 119 

mixed, v45, 93-95 

no lose, v60, 144 

optimal, v08, 93-96, 112, 117, 127 

pure, v08, 94, 104 

pure, v45, 93-99, 101, 102 

random, v08, 94, 98 

sceptic, v57, 78 

selection of one, v45, 71 

strictly dominant, v45, 92, 97 

strictly dominated, v45, 92 

symmetric, v08, 59 

unmasking, v57, 78 

v45, 39-91, 130 

v57, 12-20, 22-25, 29, 34, 36-40, 52, 68, 71, 73,75, 77 
weakly dominated, v45, 92 

winning, v08, 42, 43-54, 57-61, 122 
winning, v60, 144, 145, 153 

working backwards, v08, 46, 48, 49, 57, 
v35, 121 

v35, 114 


63 


Igor, 


streaming, v48, 74, 97 


stress, 


v49, 79 


stretch and fold, v32, 50, 59, 69, 85 
String Quartet No.3, v35, 118 
Stringham, Washington Irving, vii, 56, 57, 104 


Strogatz, Steven, v53, 58, 59, 89, 90 

Strozzi (family), v1i6, 10 

structuraLlism, v35, 9, 39 

structuraLlism, v47, 15, 18 

structure, v35, 23-41, 52-57, 60, 63-73. 95-98, 117, 124, 127-129 


structure, 


v37, 58, 76, 106 


Student (aka William Sealy Gosset), v13, 128-130, 136, 137 


study, clinical see clinical trial, v59 
study, cross, v59, 136-137, 139, 141 
study, open, v59, 134 

stupa, v40, 16, 69-72, 149 

Suan, vi5, 43 

suberaph, v50, 44, 47, 49, 55, 115-119 


subfactorial, v46, 57 


subgraph, 


good, v50, 55, 56 


subgroup, normal, vi7, 47-54, 58, 102, 104, 123 
subgroup, v17, 26-28, 35, 63, 123, 154, 155 
subgroup, v35, 62, 70, 72-77, 84 

subgroup, v37, 105 

sublime, v27, 119, 121-123 

subring, v37, 105 

subsampling layer, v51, 73, 81-84 

subset, improper, v18, 110 

subset, proper, v18, 99, 100, 110 

subset, vi8, 99-100, 110-111 

subspace, vii, 114, 117 

Sugeno, Michio, v45, 67 

Suiko, Empress, vi5, 44 

Sulawesi (Indonesia), v20, 110, 112 

Sulbasutra, v07, 39-43 

sum, finite, v03, 54 

sum, infinite, v03, 53, 55,57, 103 

sum, magic, v03, 38, 79-82 

sum of similar shapes, v05, 107, 108 

Summa, (Summa de Arithmetica Geometria Proportiont et Proportionalita), v16, 48, 49, 56, 61 
sundial, equatorial, v30, 102, 104-106, 108, 110, 115, 165 
sundial, horizontal, v30, 102, 106, 107, 110-112, 116, 165, 166 
sundial, vertical declining, v30, 113, 164-166 
sundial, vertical oriented, v30, 105, 107-108, 110, 111, 165 
Sundman, Karl Frithiof, v25, 57 

super ellipses, v29, 93, 130 

supercomputers, v51, 9, 16, 22, 25 

superfluid, v42, 84 

supernova, v30, 82, 83, 130, 131, 132, 135, 139, 142 
supersymmetry, v1i7, 140, 143, 144 

supervised, v51, 8, 63, 71, 77, 85, 96, 90, 94 
supply chain, v56, 10, 45, 64, 83, 91, 97, 109, 112, 114, 120, 133-135 
support vector machines, v33, 74, 106 

supraspace, vii, 86 

Suprematism, vii, 149, 151-152 

surface, compact, v52, 78, 79 

surface, differentiable, v52, 72, 73 

surface, orientable, v52, 78, 79, 82, 84 

surface, Seifert, v52, 82, 84, 85 

surface, triangulation of a, v52, 75, 77 

surface, vii, 26-29, 33, 36, 46-52, 55, 62-63, 70, 90, 107, 123, 137-138, 144, 153 
surface, v36, 51-74, 87-95, 98-107, 111-114 

surface, v38, 27, 83, 87-89, 114, 133, 139-143,151 
surface, with edge, v52, 79-82 

surface of the human body, v60, 11-14 

surfaces, homeomorphic, v52, 76,78, 82 

surfaces, isotopic, v52, 73-/7 

surgery, v36, 119, 132 

surjection, vi7, 45 

Surrealism, vii, 148, 149, 152-154 

Surrender of Breda, The, vi6, 114, 116, 117, 122 
survival, v49, 91-93 

Susa, vi5, 20, 22 

sustainability, v56, 8, 10, 129, 130, 133, 137 
Svenson, Nic, v31, 141 

Swallowtail, v55, 44-48, 62 

swarm intelligence, v33, 127, 130-132, 145 

Swift, Jonathan, v31, 92 

Swinnerton-Dyer, Henry Peter Francis, v25, 150 
Sylvester, James Joseph, v08, 20, 32 

Sylvester, James Joseph, v31, 9, 67, 71, 102, 103 
Sylvester II, Pope, vi5, 64-65 

symbol v, v@5, 40 

symbolic computation, v28, 29, 33-35, 64, 100 


symmetrical, v25, 102 

symmetries, v1i2, 66, 83, 84, 92-95 

symmetry, axial, v17, 9,10, 23, 114-115 
symmetry, CPT, v1i7, 136 

symmetry, gauge, v17, 136-139, 143, 155 
symmetry, helicoidal, v17, 80-82, 145 

symmetry, vii, 41, 68-70, 80, 88, 116, 123 
symmetry, v20, 17-18, 88,131,141, 146 

symmetry, v35, 9, 44-50, 53, 62. 71,118 
symmetry, v37, 98, 99 

symmetry, v37, 98-101 

symmetry, v40, 76, 81, 101-107, 110, 124, 150 
symmetry group, v44, 57, 59, 60, 86, 95, 96, 98, 121, 125, 126 
Symphony No. 10, v35, 119 

Synesius of Cyrene, v15, 40 

Syracuse (city), v27, 14-17, 19, 28 

system, Bayesian, v58, 118-120 

system, binary, v19, 15 

system, complete, v06, 129, 131 

system, complex adaptive, v33, 114-116, 120-125, 133, 137 
system, consistent, v06, 129, 131 

system, CPA, v10, 60 

system, CPM, v10, 60 

system, crystal, vi7, 112 

system, cubic, v17, 112 

system, decimal, v1i9, 15 

system, decimal metric, v19, 15, 23, 24, 27 
system, deterministic, v09, 129, 135 

system, dissipative, v42, 7, 127, 134, 136, 137 
system, dynamic, v32, 35, 47-49, 59-62, 66-68, 70, 94 
system, dynamical, v09, 128, 133 

system, dynamical, v42, 50, 51, 52,54, 117, 118, 123, 124, 127, 129, 134, 136 
system, expert, v33, 18, 23,145 

system, for decentralised decisions, v56, 115 
system, hexadecimal, v19, 15 

system, hexagonal, vi7, 112 

system, LESS, v10, 60 

system, Lorenz, v32, 59, 70, 73, 81, 119, 124 
system, Michigan-type classifier system, v33, 106 
system, monoclinic, v17, 112 

system, of bicycle-loaning, v56, 94, 95 

system, of events, complete, v58, 50, 55 
system, of waste collection, v56, 132 

system, orthorhombic, v1i7, 112 

system, PEP, v10, 60 

system, PERT, v10, 59-64 

system, Pittsburgh-type classifier system, v33, 106 
system, Platonic solid, v17, 73 

system, RAMPS, v10, 60 

system, SCANS, v10, 60 

system, tetragonal, v17, 112 

system, triclinic, vi7, 112 

system, trigonal, v17, 112 

system, truth maintenance see TMS, v33 

system, vigesimal, v19, 15 

systems, artificial immune, v33, 127-130 
systems, changing, v28, 47 

systems, chaotic, v28, 28, 74, 83 

systems, complex, v28, 12, 28, 29, 58 

systems, dissipative, v28, 26-28 

systems, dynamic, v28, 34, 47, 50, 73, 78, 83 
systems, general theory, v28, 13 

systems, Linear, v28, 23, 24, 96 

systems, matrix, v28, 83 


systems, MRP, v56, 12, 77, 81, 82 

systems, non-equilibrium, v42, 63, 113 
systems, nonlinear, v28, 27, 28 

systems, numbering, v19, 7, 9-16 

systems, of Enterprise Resource Planning, ERP, v56, 81 
systems, of equations, v28, 111, 124-129 
systems, of Global Positioning, GPS, v56, 113 
systems, of information, v56, 10 

systems, of iterated functions, v28, 80, 84 
systems, of measurement, v19, 7, 23, 24 
systems, self-organised, v42, 127, 128, 133, 134 
systems, symbolic, v33, 26-28 

Szekeres, George, v34, 98-100 

table, v17, 19-22, 27, 29, 32, 35 

tablet, Babylonian YBC 729, v40, 22-23 
tablet, Plimpton 322, v40, 24 

Tabulating Machine Company, v51, 11 
tagging, v33, 116, 117, 120, 137 

Tagore, Rabindranath, v35, 15 

Tahan, Malba, v07, 79 

Tait, Peter Guthrie, v25, 98 

Takagi, Teiji, v09, 99 

Takens, Floris, v32, 60, 92, 112, 121 
Taleb, Nassim Nicholas, v09, 7, 95 

Taleb, Nassim Nicholas, v49, 102 

Talmud, v21, 18, 19, 21, 23, 27 

Talmud, v35, 15 

Tamil Nadu (India), v40, 54-55, 107, 150 
Tamm, Igor, v31, 56, 57 

tangent, circle, v09, 122, 123 

tangent, circumference, v09, 36, 37 
tangent, curve, to a, v09, 97 

tangent, curves without, v09, 45, 78 
tangent, discs, v09, 120 

tangent, hyperbolic, v04, 88, 89 

tangent, Line, v09, 45 

tangent, Line, v35, 102, 103 

tangent, straight line, v09, 97 

tangent, v04, 91, 97 

tangent, v05, 56-57 

tangent, v1i8, 59, 74-75, 78, 81, 82 
tangent, v20, 78, 108, 120 

tangential, v40, 88 

tangents, v14, 39-42, 58, 64, 84-87, 89 
tangle, », [infinity], v52, 50 

tangle, 0, [zero], v52, 50,51 

tangle, place, v52, 89-91 

tangle, recombination, v52, 89, 90 

tangle, substrate, v52, 89-91 

tangle, v52, 49-54, 88, 94-97 

Taniyama, Yutaka, vO7, 10, 116, 123, 124, 126, 128 
Taniyama, Yutaka, v25, 85 

Taniyama-Shimura conjecture, vO7, 116, 122-125, 128, 129, 132, 140, 142 
Tao, Terence, v34, 107, 124, 127-130 

Tao Te Ching, v21, 128, 139 

Tarski, Alfred, v22, 52 

Tarski, Alfred, v37, 125 

Tarski, Alfred, v41, 7, 9, 22, 72, 135 
Tartaglia, Niccolo Fontana, v08, 24, 25, 26 
Tartaglia, Niccolo Fontana, vi7, 10, 85-91 
Tartaglia, Niccolo Fontana, v25, 70, 71 
Tartaglia, triangle, v1i5, 73 

Tartaglia, v24, 38-39 

Tartaglia (Niccolo Fontana), v54, 7, 33, 36-39, 147 


tasks, v10, 58-61, 100 

Tata Institute of Fundamental Research, v39, 84 
Tate, John, v31, 110, 117 

Taurinus, Franz Adolf, v22, 11-14 
tautochrone, v07, 61, 62 

tautochrone, vi8, 30 

tautochrone, v25, 36, 37 

tautochrone, v29, 88, 89 

taxis in a city, v13, 80-83 

Taylor, Brook, v04, 86 

Taylor, Brook, vi8, 46, 91 

Taylor, Brook, v55, 26, 27 

Taylor, Herbert, v10, 46 

Taylor, Richard, v05, 129 

Taylor, Richard, v27, 88 

Taylor, Richard Lawrence, v25, 83 
Taylor series, v31, 25, 57 

Taylor series, v55, 26, 27 
Tchebycheff, Pafnuti, v24, 52 
Tchebyschev, Pafnuty Lvovich, v39, 87, 148 
Tchuka Ruma, v50, 11, 12, 15 

TCP, v48, 69, 73-75, 77, 78, 81 

TCP/IP stack, v48, 57, 58, 59,69 

tea taster, v13, 102-103, 108-109 
teaspoon in champagne bottle, vi3, 131 
technical file, v49, 69-71 
technological platforms, v56, 11 
technology, v20, 21, 53, 71-75, 100, 146, 149 
teepee, v40, 141-142 

telematics, v48, 7, 13, 57, 83 
telescope, v37, 53-59 

temperament, v06, 107, 108-109 
temperaments, vi2, 28, 29, 31, 134 


temperature, v42, 16, 40, 50, 57-64, 75, 76, 80-82, 85, 87, 89, 93, 97, 110, 113, 114, 


Tempio malatestiano, vi6, 25 

temple, v40, 71-78, 88, 108 

tempus, vi2, 41-43 

tennis, v55, 92, 93 

Tennyson, Alfred, v31, 70 

tensegrity, v23, 89 

Teotihuacan (Mexico), v40, 16, 77-78 

ternary, v1i2, 38, 40-43, 51,52, 53, 57, 58 

ternary numbers, Pythagorean, v01, 41, 42 

terrestrial radius, v38, 96 

Terribilita, vi6, 33 

tesellation, v17, 119-121, 147, 148 

tessellation, and dimension, v44, 74-76 

tessellation, aperiodic, v44, 61, 62, 64-66, 69, 72, 89 
tessellation, fragmentary, v44, 34 

tessellation, hyperbolic, v36, 104, 105, 112, 141 
tessellation, in the textile plane, v44, 27-33 
tesseLllation, infinite, of the circle, v44, 107-116 
tessellation, infinite, of the golden rectangle, v44, 124 
tessellation, infinite, of the square, v44, 102-107 
tessellation, irregular, v44, 90, 117 

tesseLllation, linear, v44, 33 

tesseLllation, of Penrose, v44, 72 

tessellation, of the plane, v44, 24, 27, 41, 92, 117, 127 
tessellation, periodic, v44, 61-63, 89 

tessellation, plane, v44, 33, 39 

tessellation, Pythagorean, v44, 120-126, 136 
tessellation, regular, v44, 39, 41, 121 

tesseLllation, v01, 76, 77, 84 

tesseLllation, v09, 58, 60, 92 


117, 123-125 


tesseLllation, vi2, 46, 49 

tesseLlLlation, v22, 89 

tesseLllation, v36, 113, 165, 166 

tesseLllation, v44, 8, 21, 24, 27, 41, 48, 78 
tesseract, (see also hypercube), vii, 104, 124, 125 
tesseract, v16, 108-113 

test for primality, v03, 43, 46, 48, 130, 132, 133 
testing, bilateral, v59, 75,77 

testing, hypothesis, v59, 53, 63, 73, 75, 76, 78-81, 87, 89, 91, 103, 112, 113, 116, 139, 140, 149, 151 
testing, unilateral, v59, 75-77, 79 

tetrabricks, v60, 37-41 

tetrahedrisation, v23, 91 

tetrahedron, straight, v05, 134, 135 

tetrahedron, v04, 28 

tetrahedron, v05, 32, 95, 96 

tetrahedron, v09, 13, 84 

tetrahedron, vi0, 72-74 

tetrahedron, vii, 57, 125 

tetrahedron, vi7, 58, 71-74 

tetrahedron, v23, 25, 46-48, 73, 88, 103, 125, 135, 136 
tetrahedron, v25, 108 

tetrahedron, v60, 37-39 

tetrakaidecadeLltahedron, v23, 58, 93 

tetrakis hexahedron, v23, 62 

tetraktys, v21, 11, 21, 27, 56 

tetrapods, v23, 125, 126 

Tetris, v44, 152, 153 

tetromino, v44, 149, 152 

Thabit ibn Qurra, v1i8, 104 

Thales of Miletus, v26, 14, 87,88 

Thales of Miletus, v27, 130, 131 

Thales of Miletus, v31, 87 

Thales’ theorem, v47, 58, 74, 92, 105-108 
thalidomide, v59, 48 

The Arithmetic of Algebraic Curves, The, v35, 35 
The Disk by Jorge Luis Borges, v41, 82 

The Drunkard’s Walk, v24, 80-81 

The Foundations of Geometry by David Hilbert, v41, 17 
The Hive by Camilo José Cela y Trulock, v27, 45, 46, 53, 61, 64, 73 
The Lancet (academic journal), v49, 81, 82 

The Method (Archimedes), vi4, 25-27 

The Method of Mechanical Theorems by Archimedes, v27, 14, 21, 27-33 
The New England Journal of Medicine (academic journal), v49, 82 
The New York Times (newspaper), v49, 24, 96, 97 

The Times, v37, 65, 82 

The Wall Street Journal (newspaper), v49, 31, 35 
The Washington Post (newspaper), v49, 62, 84 
Theaetetus, v23, 25, 26, 29, 30, 48 

Theano, v05, 34 

Theodorus, v05, 85, 87, 88 

Theogony, v09, 15, 16 

theology, vii, 11, 17, 53, 75, 82-85 

Theon, v37, 10-12, 16 

theorem, Albert-Brauer-Hasse-Noether, v37, 102 
theorem, algebraic, v04, 57 

Theorem, analytic extension, v54, 140 

theorem, Arrow’s impossibility, v45, 48, 49 
theorem, Bayes, v45, 87, 88 

theorem, Bayes’, v24, 142 

theorem, BelLl’s, v43, 128 

theorem, big dot, v04, 34 

theorem, binomial, v34, 19, 22 

theorem, central limit, v24, 122, 124, 127-129, 140 
theorem, Chen’s, v34, 118 


theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
Theorem, 
theorem, 
Theorem, 
Theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
Theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 
theorem, 


theorem of catastrophe classification, v55, 21, 31, 33, 41-48, 78, 112 
theorems, 
theorems, 
theorems, 


classification of surfaces, v36, 73,74, 76,77 
Cook—Levin, v43, 102, 124 

Dirichlet’s unit theorem, v35, 97 
Erdos-Szekeres, v34, 99 

Euler’s, vi0, 52 

Fermat’s, v31, 18, 19, 26, 128 

Fermat’s, v43, 82, 114, 135 

fundamental of algebra, v54, 75-103 
fundamental of arithmetic, v22, 81-83, 86 


fundamental of arithmetic, v54, 90, 109, 114, 116, 117, 122, 125 


fundamental of calculus, v54, 90 

fundamental of hyperbolic geometry, v04, 79, 80, 90 
fundamental theorem of algebra, v35, 89 

fundamental theorem of algebra, v39, 144 
Gauss-Bonnet, v36, 94-99, 105, 107 

Gauss’ egregium, v36, 94 

Godel’s, v43, 38, 47, 48, 53 

Green- lao, v34, 8, 107, 124, 127 

Happy Ending, v34, 96-100 

Kuratowski, v34, 43 

Kuratowski’s, vi0, 28 

Liouville’s, v42, 67 

Luce, v45, 35 

Milgrom and Weber’s, v57, 47, 48 

Mordell, v35, 105 

Nash, v45, 94, 97, 99, 101 

Noether’s, v37, 98-100, 109 

of cosine, v05, 130 

of finitely generated abelian groups, v35, 73, 127-134 
of height, v05, 88, 89, 104 

of incompleteness, v22, 69, 71-79, 84-90, 134 

of observer, v05, 118 

of prime numbers, v54, 131 

of Thales, v26, 88, 93, 100, 110 

of the central limit, v42, 74 

of the four colours, v26, 61 

of three colours, v10, 42 

of two colours, vi0, 41 

prime number, v39, 23, 73, 149 

Pythagoras’, v04, 13, 31, 82, 86-88, 105-106, 143, 144 


Pythagoras’, v05, 15, 39, 41-61, 97, 116, 117-130, 132, 133, 139, 142-145 


Pythagoras’, v31, 12, 43 

Pythagoras’, v39, 36 

Ramsey, v34, 92, 94,95, 101, 104 
Razborov—Rudich, v43, 105 

Revenue Equivalence, v57, 33, 40-45, 47, 48, 119-123 
Robertson-Seymour, v34, 44 

Savage, v45, 71, 78-80 

Sines and cosines, v04, 89, 105, 114 
Skolem-Noether, v37, 102 

Sperner, v34, 53,54, 133-136 

Szemerédi, v34, 107, 123, 124, 126, 127 
time hierarchy, v43, 91 

Toda’s, v43, 132 

v04, 25, 27, 29, 32, 43, 52, 96 

v20, 9-16, 35-40, 62-66, 143-147 

van der Waerden, v34, 107, 121, 122, 126 
Vinogradov, v34, 118 

Viviani’s, v57, 101, 103 

Von Neumann and Morgenstern, v45, 74-79 


Euler’s, v01, 88 
Fermat, v44, 66 
Fermat’s, v01, 42 


theorems, four-colour, v44, 79-81 

theorems, local isomorphism, v44, 72 

theorems, of division, v44, 43 

theorems, of tessellating the plane, v44, 75 
theorems, of tessellation and dimension, v44, 75 
theorems, Pythagoras, v44, 66, 117-120, 122 
theorems, Pythagoras’, v01, 39, 48, 51, 56 

theorems, Thales, v44, 66 

theorems, Varignon, v44, 51 

theorems on polyhedra, v23, 40, 79, 81 

theory, algorithmic information, v42, 104—106 
theory, bifurcation, v55, 107, 109, 118-125 

theory, catastrophe, vii, 152 

theory, fuzzy set, v10, 136 

theory, game, v56, 115 

theory, graph, vii, 38 

theory, graph, v56, 99 

theory, information, v42, 7, 96, 97, 103, 104, 108 
theory, number, v39, 49, 57, 81, 86, 96, 97, 116, 133, 135 
theory, of duality, v56, 53 

theory, of Galois, v17, 100-104 

theory, of graphs, v17, 78 

theory, of numbers, v18, 120 

theory, of relativity, v22, 16 

theory, of sets, v18, 96, 114-115, 118, 121, 125-130 
theory, of sets, v22, 35-42, 47, 48, 56, 60, 65 
theory, of types, v18, 126 

theory, of types, v22, 45, 47 

theory, probability, v42, 58, 63, 67, 68, 71, 75 
theory, quantics, v17, 127, 128, 136-139, 141, 142 
theory, relativity, vi1, 23,53, 87, 98-100, 148, 152 
theory, set, v10, 127, 132, 136 

theory, set, vii, 100, 102 

theory, set, v39, 19 

theory, singularity, v55, 47, 109-118, 123-125 
theory, solidification of time, vii, 153 

theory, string, vii, 35, 155 

theory of relativity, v36, 20, 23, 147, 150, 151, 160, 163 
theosophy, vii, 85-86, 154 

thermodynamics, first law of, v48, 110, 111, 120, 124 
thermodynamics, second law of, v48, 111, 112, 120 
thermodynamics, third law of, v48, 112 
thermodynamics, v06, 123 

thermodynamics, v37, 72 

thermodynamics, v48, 54, 108-110, 112, 113, 117, 121, 123, 124 
third, v35, 115, 120 

third degree, v07, 82 

third of what we see is not a third of what we are looking it, a, v20, 85-86, 145 
Thom, René, v55, 7, 11-13, 21, 29, 31, 40-42, 45-49, 54, 71, 79-81, 85, 97, 101, 105-109, 112, 116, 122, 136, 139 
Thomas de Colmar, Charles-Xavier, v1i5, 86, 92 
Thompson, John, v31, 110 

Thompson, John Griggs, vi7, 79, 123, 124 

Thompson, Phil, v09, 125 

Thomson, J J, v31, 109 

Thomson, William, v31, 108, 109 

three-body problem, v32, 19-24, 28-31, 44, 70, 120 
three-body problem, v37, 65 

three-dimensional, v20, 100, 137 

three-dimensional, v36, 56,59, 82, 88, 123, 124, 145 
threshold, v53, 82, 99-101 

threshold function, v51, 65,73 test 48-51 

Threshold Logic Unit, v33, 64 

Thurston, William, v25, 137, 138 

Tiesbaden, vi8, 118 


tiles, aperiodic, v01, 76 

tiles, periodic, v01, 76 

tiling, v25, 37, 115, 116 

Timaeus, vi6, 127 

Timaeus, v21, 24 

timbre, vi2, 104, 107, 108, 110, 111 

time, average, v10, 62 

time, expected, v10, 62 

time, exponential, v43, 91, 95, 129 

time, Logarithmic, v43, 98 

time, optimistic, v10, 61 

time, pessimistic, v10, 62 

time, polynomial, v43, 63, 72, 73, 78, 79, 83, 84, 86-91, 98-101, 105, 107-109, 111, 117, 118, 123, 127, 129, 131, 132, 134, 135, 137 
time, sidereal, v30, 126 

time, solar, v30, 97, 98,119, 126 

time, v12, 37-64, 70-73, 104, 108, 149-152, 155-156 
time, v1i8, 27-31, 34-38, 58, 67 

time machine, vii, 88, 91-92, 97 

time signatures, v12, 14, 25, 58,59 
Tintin, v31, 44, 96 

Tischendorf, Lobegott Friedrich 'Constantin' von, v27, 31 
Tissot indicatrix, v26, 76, 92 

Titius-Bode law, v30, 28-30 

Tits, Jacques, vi7, 78, 128 

Tits, Jacques, v31, 110, 127, 128 
Tiwanaku, v01, 114 

TLS, v48, 77, 78 

TMS, v33, 35 

Tnimurti, v21, 116 

tobacco and lung cancer, v13, 125-127 
Toharia, Manuel, v32, 103 

toise, v38, 95, 103, 104, 108, 115, 116 
Token Ring, v10, 86 

Toledo, vi6, 43, 107, 114 

tonal, vi2, 27, 28, 83, 121-133, 155-156 
tone, vi2, 107-108 

tone, v35, 109, 115, 118, 119 

tone, v48, 51, 53 

Tong, Frank, v55, 99 

TOnnies, Ferdinand, v1i0, 98 

topoisomerase, v52, 88 

topological space, v52, 16, 18, 20 
topologically achiral, v52, 97 
topologically chiral, v52, 97 

topology, algebraic, v36, 25, 66 

topology, algebraic, v52, 15, 19-21, 28 
topology, differential, v52, 19, 20 
topology, extrinsic, v36, 54, 55 

topology, general, v52, 19 

topology, intrinsic, v36, 54,55 

topology, v10, 65, 66 

topology, v25, 65, 113, 130, 134 

topology, v27, 90 

topology, v32, 21, 24, 25, 29 

topology, v35, 18, 37 

topology, v36, 16-19, 51-74, 115-141, 163-168 
topology, v39, 57, 58, 72, 80, 82, 95, 107, 115, 130 
topology, v55, 12, 13, 24-26, 69, 123 
Torah, v21, 18, 22 

Toraja, architecture, v20, 110, 111 
Toraja, division of a circle, v20, 121-122 
Toraja, division of a segment, v20, 113, 114, 116-119 
Toraja, engravings, v20, 110-114 

Toraja, people, v40, 143-145, 149 


Toraja, v20, 110-124, 145 

torii, v40, 76-77 

Torniello, Francesco, v29, 154 

Torres Quevedo, Leonardo, v31, 85 

Torres y Quevedo, Leonardo, v1i5, 99 

Torres-Garcia, Joaquin, v60, 137, 133 

Torricelli, Evangelista, v14, 36, 40-42 
Torricelli, Evangelista, v18, 73 

Torricelli, Evangelista, v31, 36, 132 

Torricelli, trumpet, v41, 27 

torsion, vi7, 18, 21, 58, 66, 67 

torus, 3-torus, v36, 122-125, 127, 140, 164 

torus, v10, 44, 69, 81 

torus, vii, 50, 138, 139 

torus, v25, 134-136 

torus, v36, 38-45, 52-54, 68-73, 108-112, 132 
torus, v52, 72-74, 76,78, 79 

torus, v55, 24, 113 

Toscanelli, Paolo, vi6, 14 

ToscanelLlli, Paolo, v26, 32 

total probability theorem, v58, 49, 51, 52, 56, 90 
Tower of Hanoi, v34, 45 

Tower of Hanoi, v50, 99, 100, 104-108 

Towers of Hanoi, vi0, 105 

tractrix, v04, 61, 62 

trade, v40, 7, 15, 16, 51 

traffic accidents, v49, 28, 29, 94, 110, 115, 116 
traffic signs, v60, 101 

training, v51, 47-49, 56-60, 65, 66, 69-72, 81, 93, 130, 131 
Trajan, v1i6, 69, 134, 136 

trajectories, v18, 30, 51, 61, 67 

trajectory, v42, 17, 20, 24, 25, 42, 43-46, 51-52, 57, 58, 64-67, 118 
transfinite, v25, 104, 105 

transformation, v35, 43-63, 70, 71 

transit, of extrasolar planets, v30, 94, 95 
transit, of Mercury, v30, 83-94 

transit, of Venus, v30, 83-94, 95, 158 

transitive, v25, 102 

transitivity, v53, 58, 111, 112 

translation, vi2, 71-73, 83-86, 91 

translation, v1i7, 14-16, 67, 68, 111, 136 
translation, v36, 101 

translation, v40, 130 

translation, v51, 28, 30, 85-89, 101 

transmitter, v48, 12-14, 16, 28, 33, 40, 57, 59-65, 81, 127 
transparency, v48, 62 

transparency, v57, 53, 55-57, 59, 64 
transposition, v17, 57-58 

transposition, v35, 116, 118, 120, 124 

trapezium, v60, 22, 25 

trapezohedron, v23, 23, 68 

Trattato d’ Abaco, vi6, 50, 56 

Traveller’s Dodecahedron, The, v50, 8, 61-64 
travelling salesman problem, v50, 66 

Treatise on Substitutions and Algebraic Equations, v35, 54 
treatments, v59, 46-49, 54-58, 91-99, 106, 107, 113, 117-121, 125, 127-141, 144, 145, 149, 150 
tree, and probabilities, v10, 30 

tree, family, v10, 32, 85, 132 

tree, generator, v10, 57 

tree, v34, 33-35, 55-60 

tree, v43, 65, 68-73, 78, 103 

tree, v53, 26-28, 37, 38, 43-45 

tree (graph), v50, 11, 45, 124, 125, 139, 140, 142 
tree diagram, v24, 67, 70, 71 


tree method, v10, 56 


trefoil, tricolourable, v52, 34, 36, 37 
trefoil, trivial, v52, 23-26, 28-30, 33, 34, 36, 37, 49, 57, 67, 


trench, v02, 62 

trends, v53, 105-109, 118 
Treviso Arithmetic, v31, 15 
triakis, v23, 62 

triakis, v23, 62 

triakis, v23, 62 


49 


trial, clinical, v59, 56, 57, 124-147 
trial, of comparison, v59, 125, 127 
trial, of equivalence, v59, 125, 137-140 
trial, of non-inferiority, v59, 125 
trial, of superiority, v59, 125 


trial, v49, 85, 86, 88-90 
trial and error, v20, 114 


trial and error (method), v50, 


10, 13, 52, 124, 125 


68, 79, 80, 82, 85, 91, 93 
trefoil, v52, 23-26, 29, 34, 36, 37, 44-46, 49, 55, 59, 63, 66, 91, 93, 95, 98, 111 
trencadis, v44, 8, 27, 34, 35, 


triangle, equilateral, v44, 38, 39, 42, 44-49, 81, 84, 86, 100, 101, 123, 125, 130-133, 141, 156 


triangle, femoral, v60, 24 
triangle, golden, v01, 72, 73 


triangle, hyperbolic, v36, 76, 
triangle, isosceles 24-26, 40, 


104, 105 
68, 132, 133, 141, 142, 156 


triangle, of Sierpinski, v44, 84, 86 


triangle, Penrose, v60, 135 


triangle, Reuleaux, v60, 84-87, 89, 103 
triangle, right-angled, v05, 103, 104, 107, 109, 110, 112, 114, 125, 127, 129, 134, 135, 140, 142 
triangle, right-angled, v44, 117-119 


triangle, scalene, v44, 49, 50 
triangle, v04, 10, 13, 18, 31, 
triangle, v05, 19, 30, 32, 33, 
triangle, vii, 13, 16, 23, 32, 


33, 40, 47, 50, 60, 68-71, 73, 83-84, 86-87, 89, 92, 93, 
90, 92, 93, 95, 98, 101, 105, 129, 130, 142, 143 


45, 48, 50, 55, 57, 122, 123 


triangle, v17, 16-21, 26, 39, 87-88 
triangle, v20, 28-31, 50-54, 62, 65, 83-85 


triangle, v25, 21, 57 
triangle, v35, 43-63, 70, 71 


triangle, v36, 19, 80, 84-87, 94-96, 100 


triangle, v60, 22, 74 


triangulation, v23, 43, 91, 101, 102, 106 


triangulation, v26, 32-34 


triangulation, v34, 57-59, 133, 134 


triangulation, v38, 30, 92-97, 


triangulation fraud, v57, 79 
tribar, v60, 134, 135 


105, 112, 123, 133 


trigonometric function, v05, 16, 56, 57, 59, 66, 67 
trigonometry, v04, 55, 60, 87-94 


trigonometry, v05, 56, 57, 59, 


trigonometry, v06, 30, 35, 83 
trigonometry, v25, 20, 119 


trigonometry, v37, 37, 57, 62, 
trigonometry, v38, 30, 33, 50, 


trihedron, v04, 98, 99 
Trinita, La, v1i6, 32-39 
triple blind, v59, 135 
triple virus, v59, 130, 131 
triplets, v03, 37 

trisecting an angle, v01, 67, 
trisection, v25, 20 


trisection of the angule, v09, 


tritone, v35, 115, 120 


tropical (or max-sum) algebra, 


66 


85 
94 


70 
26 


v57, 110, 111 


tropical addition, v57, 111-115, 129-132, 134, 138 


tropical lines, v57, 109-111, 


114, 115, 126, 127 


96-106, 112-114, 144 


tropical multiplication, v57, 112, 113, 115, 130-132 
tropical polynomial, v57, 113-117, 133-135 
Trubetzkoy, Nikolai, v35, 40 

truncated, v23, 21, 60, 61, 119, 120 

truncated, v23, 45 

truncated, v23, 60 

trunk of a pyramid, v23, 55 

truth, v22, 15-20, 27-31, 35-36, 49-53, 116-118 
Tschirnhausen, Ehrenfried, v29, 133-134 

Tsu Ch’ung-Chih, or Zu Chongzhi (#H?#2), v27, 54, 55 
Tucker, Albert William, v08, 122, 124, 125 
Tucker, Albert William, v56, 47 

Tukey, John Wilder, v59, 102, 103 

Tukey factor, v59, 102, 103 

tuning, natural, v12, 25, 26 

tuning, Pythagorean, vi2, 12-14 

tuning, vi2, 14-30, 32, 35, 120 

Tupi-kawahib (Indians), v35, 37 

Turan, Paul, vi0, 25 

turbulence, v32, 60, 85, 121 

Turing, Alain, v31, 9, 134 

Turing, Alan, v02, 61, 69, 70, 72 

Turing, Alan, v06, 89 

Turing, Alan, v22, 96, 99, 101, 108-111, 113, 128-135 
Turing, Alan, v28, 16-22, 26, 40 

Turing, Alan, v33, 13, 15, 30 

Turing, Alan, v37, 128, 129 

Turing, Alan, v45, 44 

Turing, Alan, v48, 11, 75, 115, 130 

Turing, Alan, v55, 81, 82, 138 

Turing, Alan, v58, 8, 19, 20, 113, 115, 117-123 
Turing, Alan M., vi5, 108, 110-112 

Turing, Alan Mathison, v04, 123, 124 

Turing, Alan Mathison, v25, 125, 126 

Turing, machine, v33, 15, 126, 127, 144, 145 
Turing, Prize, v15, 113, 134, 136, 141 

Turing, test, v33, 13-19,111 

Turing, test, v45, 43, 44 

Turing complete, v42, 131 

Turing machine, v06, 126 

Turing machine, v1i5, 97, 108-113, 128, 135, 141 
Turing machine, v25, 108, 125-127 

Turing machines, deterministic, v43, 87 

Turing machines, non-deterministic, v43, 87, 91, 99, 107 
Turing machines, oracle, v43, 7 

Turing machines, probabilistic, v43, 111 


Turing machines, v43, 7, 40, 41, 45, 46, 51, 60, 73, 83, 87, 91, 99, 103, 136 


Turing machines, with several tapes, v43, 74 
Turing universal machine, v52, 42 

turn, v1i7, 14,18, 23, 72, 73, 114-115 

Tutte, William Thomas, vi0, 17 

twelve-tone technique, v12, 121-133 


Twitter, v53, 9, 10, 21, 40, 46, 49, 50, 51, 62, 68, 73, 75-77, 79, 83, 84, 86-88, 102, 105-107, 110, 113, 114, 118-135, 137 


two-dimensional being, vii, 9, 63, 65 
two-round system, v45, 45, 126, 127 
two-sphere Universe, v38, 41-43 
Uccello, Paolo, vi6, 60, 62-64, 67 
UDP, v48, 73-75 

Uhler, Horacio, v21, 64, 110 

Ulam, Stanislaw, v21, 96 

Ulam, Stanislaw, v31, 144 

Ulam, Stanislaw, v33, 125 

Ulam, Stanislaw, v55, 137 

Ulam, Stanistaw Marcin, v25, 60 


Ulloa, Antonio de, v37, 24 

Umar ibn al-Khattab, v38, 70, 72 

umbilic, v55, 44-47, 57, 62, 101 

umbra, v30, 69-71 

UML, vi5, 134 

uncertainty, the, v02, 118 

uncertainty, v56, 8, 59, 118-120, 122 

uncertainty, v59, 13, 16-21, 25, 41 

undecidability, degree of, v43, 100 

undecidability, v37, 125 

undecidability, v43, 99 

undecidable, statement, v22, 29, 71, 72, 75, 76, 89, 134 
underlying asset, v19, 120-122 

understanding, v51, 32, 38, 90, 102, 115, 116 
Underweysung der Messung, vi6, 73 

unemployed, v49, 13, 23, 26, 41, 54 

unfair algorithms, v51, 123, 124 

uniformisation, v25, 119 

union, v22, 60-61 

union, v34, 13,14 

uniqueness, v35, 57 

unit, v38, 18, 23-26, 60, 105-110, 131-136 

unit fractions, (or Egyptian), v08, 20 

United States, v40, 11, 54 

United States Census Office, v1i5, 94, 118 

UNIVAC, v37, 118, 119 

universal computer, v33, 15, 144, 145 

Universe, age of the, v36, 154, 156, 164, 167 

universe, astral, vii, 85-86 

universe, branching, vii, 131 

universe, flat, vii, 24, 61, 64, 69, 70,92,110 

universe, four-dimensional, vii, 35, 61, 147 

Universe, future of the, v36, 157, 158 

Universe, in expansion, v36, 153, 169 

universe, multidimensional, vii, 10 

Universe, observable, v36, 159, 166 

universe, one-dimensional, vii, 18, 121 

Universe, shape of the, v36, 10, 19-24, 33, 135, 143-169 
universe, three-dimensional, vii, 19, 35, 59, 66, 70, 85, 90, 110, 122, 147 
universe, two-dimensional, vii, 23, 64-66, 73 

universe, v04, 28, 65, 69, 74-77, 141 

universe, vil, 7, 12, 13, 17, 20, 21, 35, 60, 61, 66, 70, 86, 91-98, 101, 122, 130, 155 
Universe, v36, 144-169 

University of Halle, v18, 84, 120, 121, 125, 127, 130 
unlimited, v36, 23, 24, 40, 63, 64, 138, 147 
unpredictability, v32, 69, 93, 94-97, 123, 127 
unsupervised, v51, 30, 31, 34, 35, 39, 70 

Upanishads, v21, 117, 121 

UPS (Universal Polar Stereographic), v26, 116, 161 
Urania, v39, 117 

Uranus, v37, 54, 57, 59, 65 

Uranus (planet), v30, 29, 31-33, 52, 53, 55, 59 

urban development, v09, 17-23 

urban furniture, v23, 131, 132 

Urbino, vi6, 56, 85, 87, 99-102 

URL, v51, 18 

Uruk, vi5, 15-16 

Urysohn, Pavel, v09, 68 

USGS (United States Geological Service), v26, 116, 121,127, 145, 159, 161, 163 
utility, expected, v45, 71-73, 75, 76, 80, 81 

utility, expected subjective, v45, 71,72, 76,79, 81, 82 
utility function, v57, 27, 32, 36, 37, 39, 41, 44, 76, 77, 80, 99, 119, 121-123 
UTM (Universal Transverse Mercator), v26, 9, 116, 149, 161, 162, 172 
Uzzano, Antonio da, vi5, 69 


vaccines, v53, 62, 84, 133 

vagueness, v45, 83, 85, 145 

valence, v53, 16-19, 21, 34, 39, 52, 54, 59, 60, 62, 65, 89-93, 96, 97, 101, 104, 111 
Valera, Eamon de, v31, 43, 73-75 

validity of a diagnostic test, v58, 86, 87, 93 

Vallée Poussin, Charles de la, v03, 77, 104 

Vallée Poussin, Charles de la, v31, 139 

Vallée Poussin, Charles de la, v39, 23, 24, 139, 149 

Vallée Poussin, Charles-Jean Etienne Gustave Nicolas Baron de la, v25, 76, 138 

value, of a game, v08, 91 


value, Shapley, v08, 137 
value-added tax, VAT, v49, 26 


values, constant, v49, 38 

values, current, v49, 38 

van Ceulen, Ludolph, v06, 30-31, 116-117 

Van der Dussen, Romano, v58, 79-83 

van der Pol, Balthasar, v32, 27, 47, 49 

Van der Waerden, Bartel, v37, 104, 111 

van der Waerden, Bartel Leendert, v23, 43, 59 
Van der Waerden, Bartel Leendert, v34, 107, 121 
van der Waerden, Bartel Leendert, v35, 18 

van Doesburg, Theo, vii, 153 

Van Hentenryck, Pascal, v53, 124 

Van Landingham, Wade, v21, 93 

Van Langren, Michael, v33, 104 

van Schooten, vi4, 79, 84 

vanishing increments, v14, 125-127 

Vapnik, Vladimir, v33, 74, 144 

Varadhan, Srinivasa, v31, 110 

variable selection, v33, 99-103 

variable stars, v30, 142, 143, 166-169 
variables, discrete and continuous, vi9, 42 
variables, statistics, v19, 29, 92, 115, 116, 132, 133 
variables, v28, 31, 32 

Varian, Hal, v55, 100 

variance, v06, 72 

variance, v1i3, 19-22 

variance, v37, 83 

variance, v45, 38-42 

variance, v53, 72, 73 

variance, v59, 25, 30, 35, 149-151 
variations, v08, 23, 73,75 

variations, v24, 12, 20-26, 40 

variations, v25, 33, 35, 116, 118, 120 
variations, with repetition, v24, 22-23 
variations, with repetition, v34, 15, 18, 45 
variations, without repetition, v34, 15, 16 
variety, 3-variety, v36, 24, 116-125, 128-141, 147, 156 


variety, 
variety, 
variety, 
variety, 
variety, v55, 109-115, 118, 125 

Varignon, theorem, v20, 97-101, 145 

Vasari, Giorgio, vi6, 14, 38, 56, 62, 88 

Vassar College, v37, 20, 114 

Vaucanson, Jacques de, vi5, 94 

Vaucason, Jacques, v33, 112 

vault, barrel, vi6, 34, 87 

vault, chapel corner, v1i6, 52-56 

vault, sail, v1i6, 33 

VDL, vi5, 142 

Veblen, Oswald, v31, 75 

vector, column, v28, 93, 103, 110, 114, 116, 120 


Poincare, v36, 139, 167 

v36, 23-25, 115-119, 138-141, 144, 147 
v51, 30, 31,34, 93 

v52, 65 


vector, row, v28, 116, 117, 120, 121 

vector, stochastic, v28, 103 

vector, v25, 56, 113, 118 

vector fields, v55, 133-135 

vector normal to the surface, v26, 136 

vector space, v28, 111, 112 

vector space, v37, 106 

Vedic culture, v07, 39 

Vee-21, v50, 29, 31, 32, 39 

Vega, Lope de, vi6, 106 

Velazquez, Diego de, vi6, 114, 116, 117, 122, 125-132 
velocity, v37, 27, 100 

Venice, vi6, 24, 30, 57, 62, 64, 124 

Venn, John, v58, 46-50, 52, 53, 57 

Venn diagrams, v48, 49 

Venus (planet), v30, 35, 37-43, 46, 47, 49, 50, 52, 53, 55, 62, 63, 65, 83-90, 92, 94, 95, 158-164 
Verhulst, Pierre Frangois, v28, 54-57, 69, 133 
Verhulst, Pierre-Francois, v32, 60, 66, 99 
verification, v20, 25, 31, 36-37, 38, 144 

Verlinde, Erik, v42, 111 

Verne, Jules, v38, 92, 103 

Verona, Giovanni Da, vi6, 57, 60 

vertex, internal, v34, 56-59 

vertex, v23, 13, 17, 40, 45-49, 59, 63, 78-85, 88-91 
vertex, v34, 35-42, 51-59, 90-92, 101-106, 133-136 
vertices, v10, 18-22 

Vestonice, vi5, 9 

Vicente, Jose Luis, v55, 116 

Vichy government, v35, 38, 40 

Vickrey, William, v57, 40, 41 

Victoria, Queen, v31, 67, 108 

Victoria, Queen, v37, 75, 81, 82 

video, v48, 8, 80, 83, 94, 96, 98, 102, 104, 105 
Viennese School, v35, 121 

Viete, Francois, v06, 29-30, 82-85 

Viete, Francois, v1i4, 28 

Viete, Frangois, vi5, 74, 75, 88 

viéte, Frangois, v07, 45, 49, 64, 67, 83, 84, 90 
viéte, Frangois, vi7, 85, 91, 92, 94 

Vietnam war, v35, 28 

Vigenére, vi5, 100 

Villermeé, Louis-René, v58, 103 

Vinci, Leonardo da, v01, 96, 97, 100-103, 105, 108, 122 
Vinci, Leonardo da, v47, 92 

Vinogradov, Ivan Matveevich, v25, 54, 78 

virality, v53, 76, 80, 102, 124 

vis viva, v42, 14, 15 

visual pyramid, v16, 20, 23, 31 

visualisation, vii, 56, 71, 73, 103-104, 112, 120, 129, 144 
Vitali, example of, v41, 94-100, 104, 105, 108, 109 
Vitali, Giuseppe, v41, 85, 94, 97 

vitamin A, v28, 87, 89 

Vite, vi6, 14, 38, 63, 88 

Vitmvian Man, v05, 100 

Vitruvius, Marcus, v01, 96, 101, 102, 116, 120 
Vitry, Philippe de, vi2, 39, 40, 43 

Viviani, Vincenzo, v57, 103 

VLT the Very Large Telescope, v30, 24 

Voltaire, Frangois-Marie Arouet, v27, 10, 110, 112, 121 
Voltaire, vi4, 68, 69, 73, 77 

Voltaire, v24, 102 

Voltaire, v37, 21-27, 31 

Volterra, Vito, v28, 16, 42, 133, 134, 137 
Volterra, Vito, v35, 13 


Volterra, Vito, v39, 25, 32, 36, 45, 46, 54, 58 
Volterra-Lotka, competition model, v28, 133, 139 
Volterra-Lotka, predator-prey model, v28, 16, 27, 29, 42-44, 138, 139 
Volterra-Lotka, v28, 33, 43, 133-135 

volume, of a sphere, v41, 9, 26, 28, 78, 104, 135 
volume, of a square, v41, 119 

volume, unit of, v41, 24 

volume, v25, 16, 29-31, 39, 108 

volume, v42, 35-37, 57-60, 62-64, 66, 67, 75, 76, 87, 91, 92, 97, 109, 110, 113, 118, 121, 124 
volume (definition), v41, 7, 9, 20, 23, 24, 29, 27, 39, 42, 46, 52, 55, 59, 61, 62, 72, 76, 78, 81, 85, 88, 90, 100, 101, 104, 119, 127, 128, 131, 135 
volume of the human body, v60, 11-14 

von Bertalanffy, Karl Ludwig, v28, 13, 24 

von Kempelen, Wolfgang, v31, 84 

von Koch, Helge, v09, 78 

von Koch, Niels Fabian Helge, v17, 102 

von Lindemann, Carl Louis Ferdinand, v25, 13, 15 

von Lindemann, Carl Louis Ferdinand, v46, 90, 93, 94 

von Lindemann, Ferdinand, v06, 13, 41-43, 59, 60, 66, 111 
von Neumann, John, vi5, 105, 113-115, 117, 119, 134, 136 
von Neumann, John, v22, 70-72, 84, 91 

von Neumann, John, v28, 17, 22, 39, 40, 141, 146 

von Neumann, John, v31, 31,32, 78-80, 118-120, 134, 139, 140 
von Neumann, John, v32, 117, 130 

Von Neumann, John, v33, 125, 133 

von Neumann, John, v39, 77, 130 

Von Neumann, John, v42, 101 

Von Neumann, John, v43, 48, 64, 84 

Von Neumann, John, v45, 71-77, 79, 101 

von Neumann, John, v46, 32 

von Neumann, John, v55, 137 

von Neumann, John, v57, 11, 12 

vortex, v37, 29, 30 

vote, approval, v45, 124, 125 

vote, single transferable, v45, 127, 137, 138 

voting, cumulative, v45, 129, 130 

voting, majoritarian plurinominal, v45, 129, 130 

voting, majoritarian uninominal, v45, 123, 124, 127, 138 
VRP, classic, v56, 104, 108, 112, 114 

VRP, open, v56, 114 

VRP, periodic, v56, 111 

VRP, pollution, v56, 131 

VRP, with simultaneous pick-up and delivery, v56, 133 
Vygotsky, Lev, v47, 46-48 

Wagensberg, Jorge (Jorge Wagensberg Lubinski), v27, 45 
Wagner, Richard, v35, 114, 121 

Wakefield, Andrew, v59, 130, 131 

Waldseemiiller, Martin, v26, 141, 142 

walk, v10, 15, 21, 28 

walking, mathematical experience, v47, 129, 130 

Wallace, Alfred R., v40, 121-122 

Wallis, John, v04, 47 

Wallis, John, v06, 64-65, 81 

Wallis, John, vi4, 32, 36-38, 70, 87, 103, 104 

Wallis, John, vi5, 88 

Wallis, John, vi8, 13 

Wallis, John, v21, 47 

Wallis, John, v31, 48 

Wallis, John, v54, 52-55, 57-59, 78-79 

wallpaper, v44, 55, 59, 60 

Walras, Léon, v19, 25, 26, 102, 103, 141 

Wang, Hao, v22, 89 

Wang, Jing, v33, 130 

Wantzel, Pierre, v25, 16, 20 

Wantzel, Pierre Laurent, v46, 90-93 


war of attrition, v57, 43, 44 

Warburg, Aby, v35, 17 

Waring, Edward, v25, 77, 78 
Warnsdorft, H C von, v50, 77 
Warnsdorft’s rule, v50, 77-79 
Warrants, vi9, 79, 118, 120 

Warren, David, vi5, 141 

Waterkeyn, André, v10, 89 

Watson (computer program), v45, 44 
Watson-Watt, Robert, v56, 113 

Watts, Duncan James, v53, 58, 59, 89, 90 
WAV, v48, 95 

wave, v55, 19, 46, 49, 57, 58 

waves, vi12, 103-120 

waves, v18, 91 

weather, v32, 116, 118, 124 

web apps, v51, 17 

web browser, v51, 16 

web server, v51, 16, 18 

Weber, Max, vii, 133, 139, 154 

Weber, Wilhelm, v03, 70 

Weber, Wilhelm, vii, 79 

Webern, Anton, vi2, 82, 83, 99, 122, 129 
Webern, Anton, v35, 121 

websites, v51, 13, 16, 18, 124 
Weierstrass, Karl, vO7, 117, 118, 119 
Weierstrass, Karl, v09, 93, 97, 98, 99 


Weierstrass, Karl, vi4, 15, 128-130, 132, 135-137 
Weierstrass, Karl, vi8, 62, 85, 93, 120, 125, 127 


Weierstrass, Karl, v31, 103-105 
Weierstrass, Karl, v37, 86-88, 90, 91 
weight, v10, 58, 138 

Weil, Andre, v31, 116, 142, 143 

Weil, André, v03, 26 

Weil, André, v07, 123, 124 

Weil, Eveline, v35, 26, 27 

Weil, Simone, v31, 142 

Weil, Simone, v35, 12, 15, 28, 108 
Weizenbaum, Joseph, v33, 31, 141 

Wells, Herbert George, vii, 87-92, 97 
Wentworth Thompson, D’Arcy, v60, 26 

Werner, Johannes, v26, 9, 43, 120, 126 
Wessel, Caspar, v54, 75-76 

Westfall, Richard, v14, 49, 57, 63, 68, 88, 112 
Weyl, Hermann, v22, 65 

Weyl, Hermann, v31, 139 

Weyl, Hermann, v37, 93, 110 

Weyl, Hermann, v39, 7, 57,117 

Weyl, Hermann, v60, 126 

Weyl, Hermann Klaus Hugo, v17, 134, 136, 137 
wheel, v60, 31, 32 

Whitehead, Alfred North, v22, 56-59, 72, 74 
Whitehead, Alfred North, v31, 20, 21 
Whitehead, Alfred North, v35, 19 

Whitehead, Alfred North, v43, 36 

Whiteside, Derek Thomas, v14, 57, 73, 101, 105 
Whitmore, Georgiana, v15, 96 

Wi-Fi, v48, 13, 59 

Wiener, Norbert, v31, 93, 119, 120 

Wight, Oliver, v56, 81 

Wigner, Eugene, v39, 10 

Wilanski, Albert, v21, 107 

Wilansky, Albert, v31, 30 

Wiles, Andrew, v01, 42 


Wiles, Andrew, v05, 125, 128 

Wiles, Andrew, v07, 9, 11, 13-17, 119, 125, 126, 129-144 
Wiles, Andrew, v20, 143 

Wiles, Andrew, v31, 128 

Wiles, Andrew, v39, 67, 116, 127 

Wiles, Andrew John, v25, 81-83, 85, 97, 150 
Wiles, Andrew John, v27, 70 

Wilkes, Maurice, vi5, 117 

Willink, Arthur, vii, 83 

Wilson, John, v31, 99, 100 

window of Alberti, vi6, 21, 23, 29 

Wingfield, Walter Clopton, v10, 31 

winning strategy, v50, 7, 9, 17-20, 23, 25-28, 42, 56, 58, 82, 85-88, 112, 114 
winnings, v57, 11, 13, 18, 22, 24, 34, 47, 52, 85 
Wirth, Niklaus, vi5, 141, 143 

Witch of Agnesi, v37, 37, 41 

Witten, Edward, v25, 145, 146 

Witten, Edward, v31, 93 

Wittgenstein, Ludwig, v34, 93-95 

Wittgenstein, Ludwig Josef Johann, v27, 44, 101 
WMAP project, v36, 167 

Wolf, Christian, v14, 120 

Wolf, Johann Rudolf, v1i3, 49 

wolf fifth, vi2, 24, 26, 28 

Wolfram, Stephen, v42, 130-132 

WolfskehL, Paul, vO7, 114, 115 

Women’s Health (magazine), v49, 61 

Wong, Dona M, v49, 31 

Woodall, Herbert J., v21, 105 

Woodhouse, Robert, vi5, 95 

work, v42, 7, 16, 20, 24, 48, 49, 89, 110, 124 
Workers’ International, v35, 26 

World War II, v39, 7, 8, 71, 85, 94, 105, 113, 114, 132 
Wren, Chistopher, v31, 48, 49 

Wren, Christopher, v14, 52, 71 

Wright, Edward, v26, 155, 156 

Wright, Frank Lloyd, v01, 117 

Wu, Xing-Zeng, v53, 78, 80 

Www (World Wide Web), v51, 16-18 

Wylie, Lee, v56, 81 

Xenakis, Iannis, vi2, 133 

Xerox Palo Alto Research Center (Xerox PARC), v15, 133 
Xyegalatas, Dimitris, v53, 78 

Yahuda, Abraham, vi4, 45 

Yan, Xiaoran, v53, 78, 80 

Yang Chen-Ning (tuix3*), v25, 144, 145 
Yang—Baxter equation, v52, 100, 143 

YBC 6967, tablet, v07, 35 

yin-yang, v21, 17, 128, 130, 133 

Yoccoz, Jean-Christophe, v31, 117 

Yorke, James, v32, 14, 59, 73 

Yoruba, people, v40, 51-53 

young, v49, 12, 13, 63, 76, 84, 96, 108, 130, 131 
Yourcenar, Marguerite, vi6, 137 

youth and mathematics, v35, 21 

YouTube, v53, 83, 84, 88 

Yucky Choccy, v50, 24-26, 82 

Z Series, vi5, 105, 107 

Zadeh, Lotfi, vi0, 135 

Zadeh, Lotfi, v22, 118, 121-122 

Zalavsky, Claudia, v40, 50, 141 

Zalgaller, Victor Abramovich, v23, 42, 43, 66 
Zeeman, Christopher, v05, 15, 119 

Zeeman, Sir Erik Christopher, v55, 7, 12-16, 28, 37-40, 43, 44, 46, 55, 56, 81-85, 88-91, 93, 99, 101, 102, 105-107, 109, 139 


zenith, v30, 15, 27, 151, 152, 153 

Zeno, vi4, 24, 27, 37 

Zeno, vi8, 16,32, 33, 36-39, 49 

Zeno of Elea, vi6, 127 

Zeno of Elea, v22, 48, 51 

Zeno of Elea, v27, 134 

Zermelo, Ernst, v08, 96 

Zermelo, Ernst, v22, 47, 66, 76 

Zermelo, Ernst Friedrich Ferdinand, vi8, 114 
zero, number, v54, 24-26 

zero, vi5, 19, 43, 53, 54, 64, 66, 67, 127 
zeros of a function, v29, 62 

zeros of a function, v54, 140, 141, 143, 144 
zeta function, v39, 73, 115, 149-153 
Zimmermann, Arthur, vO2, 15, 19 

Zimmermann, Philip, v02, 107, 113, 125 
Zimmermann, telegram, v02, 14-19, 56 

ZIP, v48, 93 

Zoilner, Johann Karl Friedrich, vii, 56, 78-82, 92, 97 
zodiac, v38, 38-40, 46, 77, 78 

zodiac lines, v30, 109, 112-116 

Zola, Emile, v58, 15 

zonohedron, v23, 68 

Zurbaran, Francisco de, vi6, 105, 114-122 
Zurich (city), v18, 119 

Zuse, Konrad, vi5, 105-107, 114 

Zygalski, Henryk, v43, 21 

Zygalski, Henryk, v58, 115 


